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BOSTON  TEANSIT  COMMISSION. 


20  Beacon  Street, 

Boston,  Aug.  15,  1901. 
To  the  City  Council  of  the  City  of  Boston  : 

In  compliance  with  Statutes  of  1894,  chapter  548,  section 
24,  the  report  of  the  Boston  Transit  Commission  for  the 
year  ending  Aug.  15,  1901,  is  respectfully  submitted. 

Subway. 

During  the  year  expenses  on  the  subway  have  amounted 
to  about  $2,100,  of  which  more  than  one  half  was  for' the 
construction  of  a  pipe  sewer  under  the  Common  to  carry 
away  water  which,  during  storms,  collected  around  the  en- 
trances to  the  Boylston-street  station,  and  for  work  done  in 
consequence  of  the  break  in  the  thirty-inch  water-main  on 
Tremont  street  in  August,  1900.  This  expenditure  was 
for  new  construction. 

Use  of  Third  Rail  in  the  Subway. 

Prior  to  the  preparation  of  the  last  annual  report  a  com- 
munication had  been  sent  to  the  Boston  Elevated  Railway 
Company  in  relation  to  methods  to  be  adopted  to  obviate 
or  minimize  the  danger  from  the  third  rail  in  the  subway. 
A  reply  to  that  communication  was  received  in  November 
as  follows  : 

President's  Office, 
101  Milk  Street,  Boston,  Mass.,  Nov.  12,  1900. 
The  Hon.  George  G.  Crocker,  Chairman,  Boston  Transit  Commis- 
sion, 20  Beacon  Street,  Boston,  Mass.  : 

Dear  Sir  :  In  response  to  your  letter  of  June  28  of  the  current  year, 
saying  that  "  the  Commission  would  like  to  be  informed  as  to  what 
method  you  propose  to  adopt  to  obviate  or  minimize  the  danger  from 
the  third  rail  in  the  subway,"  I  regret  that  I  have  not  been  able  earlier 
to  give  you  the  information  desired. 

Several  methods  have  been  suggested  and  proposed  to  the  Honorable 
Board  of  llailroad  Commissioners  under  the  law,  for  the  approval  of 
that  Board.  That  Board,  however,  has  bnt  just  given  its  consent  to  the 
method  proposed.     I  send  herewith  blue-pi'ints,  showing  the  method  as 
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approved  by  the  Board  of  Railroad  Commissioners.  It  is  understood,  I 
suppose,  that  the  manner  of  use  will  be  the  usual  one  of  a  shoe,  so- 
called,  coming  in  contact  with  the  third  rail.  The  blue-prints  show  the 
method  of  guarding  the  third  rail. 

Respectfully, 
(Signed)  Wm.  A.  Bancroft, 

President. 

This  proposed  method  of  guarding  the  third  rail  did  not 
commend  itself  to  the  Commission.  The  Chief  Engineer 
was  thereupon  requested  to  confer  with  officials  of  the  road 
as  to  additional  protection  and  as  to  the  feasibility  of  using 
other  methods  of  propulsion  for  elevated  trains  in  the  sub- 
way. Later  the  following  communication  was  received 
from  the  company  : 

Pkesident's  Office, 
101  Milk  Street,  Boston,  Mass.,  Nov.  23,  1900. 
Hon.  George   G.  Crocker,   Chairman,    Boston  Transit   Commission, 
20  Beacon  Street,  Boston,  Mass.  : 

Dear  Mr.  Chairman  :  Without  Avishing  to  be  intrusive,  I  ask  per- 
mission to  call  your  attention  to  the  necessity  which  exists  of  learning 
what  form  of  guard  we  are  to  use  with  the  third  rail  on  the  elevated 
lines.  Not  only  is  the  contract  for  the  guard  held  in  abeyance,  but  the 
construction  of  the  car  trucks  is  also,  until  we  hear  from  your  Board. 
The  urgency  of  this  matter  is  presented  to  me  almost  daily  by  the 
officials  of  our  company  immediately  concerned,  and  if  it  is  feasible  for 
your  Board  to  take  early  action,  I  sliall  be  very  glad ;  for  it  will  be  of 
great  assistance  to  us  in  getting  ready  to  operate  the  elevated  lines. 

Respectfully, 

(Signed)  Wm.  A.  Bancroft, 

President. 

To  this  the  Commission  replied  as  follows  : 

Boston  Transit  Commission, 

20  Beacon  Street,  Boston,  Nov.  27,  1900. 
William  A.  Bancroft,  Esq.,  President  Boston  Elevated  Railivay  Com- 
pany : 

Dear  Sir:  Your  letter  of  the  23d  inst.,  requesting  early  action  by 
this  Commission  in  relation  to  the  method  of  protection  of  the  third  rail 
in  tlie  subway  was  duly  received. 

We  respectfully  call  your  attention  to  the  fact  that  by  letter  under 
date  of  the  28th  June  last  we  inquired  what  method  you  proposed  to 
adopt.  It  was  not  until  the  12th  inst.,  that  Ave  received  a  communica- 
tion with  a  blue  print  showing  the  method  approved  by  the  Railroad 
Commissioners. 

We  recognize  that  there  is  a  question  Avhether  the  legislation  of  1897 
has  not  removed  from  us  the  responsibility  as  to  this  matter  which 
rested  upon  us  under  the  contract  witli  the  West  End  Street  Railway  for 
the  use  of  the  subway,  but  if  such  responsibility  still  exists  Ave  hereby 
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notify  you  that  the  particular  method  of  protecting  the  third  rail  sub- 
mitted to  us  by  your  communication  of  the  12th  inst.,  does  not  meet 
with  our  api^roval- 

By  order  of  the  Boston  Transit  Commission, 
(Signed)  George  G.  Crocker, 

Chairman. 

On  jSTovember  30  a  conference  was  held  with  officials  of 
the  Boston  Elevated  Railway  Company  with  reference  to 
the  attitude  of  the  Commission  as  to  the  third  rail  and  guard 
therefor.  The  company  took  the  ground  that  the  clause  in 
the  Act  of  1897  which  (section  6,  chapter  500)  required  the 
Board  of  Railroad  Commissioners  to  examine  the  plans  of 
the  company  "  with  reference  to  the  rolling  stock,  motive 
power  and  method  of  operation  and  with  reference  to  the 
convenience  and  comfort  of  the  public,"  and  when  such  plans 
were  satisfactory  to  that  Board  to  give  a  certificate  approv- 
ing the  same,  superseded  the  clause  in  the  lease  of  the  sub- 
way to  the  West  End  Street  Railway  Company,  which  was 
signed  in  December,  1896,  requiring  the  approval  of  this 
Commission  as  to  the  manner  of  use  of  any  motive  power, 
but  that  if  this  Commission  claimed  jurisdiction  in  the  prem- 
ises, that  jurisdiction  would  not  be  disputed.  Thereupon 
the  following  vote  was  passed  : 

Voted,  That  the  opinion  of  the  Corporation  Counsel  be  requested  upon 
the  following : — The  Boston  Elevated  Railway  Company  proposes  to 
adopt  the  third  rail  system  for  the  operation  of  its  elevated  service 
within  the  subway,  and  its  equipment  therefor  and  guard  for  said  rail 
have  been  submitted  to  and  have  i-eceived  the  approval  of  the  Boai'd  of 
Railroad  Commissioners.  Is  it  part  of  the  jjowerand  duty  of  this  Com- 
mission to  approve  or  disapjjrove  of  said  third  rail  and  the  method  of 
guarding  the  same  ? 

In  December  the  Chairman  reported  that  the  Corporation 
Counsel  had  given  an  oral  opinion  that  the  powers  of  the 
Commission  under  the  contract  for  the  use  of  the  subway 
were  not  affected  by  the  legislation  of  1897.  This  fact  was 
stated  to  the  company  in  the  following  communication  : 

Boston  Transit  Commission, 
20  Beacon  Street,  Boston,  Dec.  13,  1900. 

Boston  Elevated  Railway  Company,  William  A.  Bancroft,  Pres- 
ident : 
Dear  Sir  :  Further  consideration  confirms  this  Commission  in  the 
opinion  that  the  method  of  guarding  the  third  rail  in  the  subway  is  sub- 
ject to  its  approval.  This  view  of  the  power  and  duty  of  the  Commis- 
sion is  confirmed  by  an  oral  opinion  of  the  Corporation  Counsel  this  day 
given. 

Yours  very  truly, 
(Signed)  George  G.  Crocker, 

Chairman. 
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After  conferences  both  with  the  Board  of  Raih'oad  Com- 
missioners and  with  the  officials  of  the  Boston  Elevated 
Railway  Company,  the  following  was  submitted  by  the  com- 
pany on  December  18,  and  was  approved  by  both  Boards  : 

Location  and  Protection  of  Third  Rail  in  Subway. 

1.  Location  :  In  such  portions  of  the  subway  as  are  occupied  by  tracks 
for  both  surface  and  elevated  cars,  the  third  ra?l  to  be  located  "on  that 
side  of  the  subway  furthest  from  the  surface  car  tracks  ;  at  stations,  to 
be  located  on  the  side  furthest  from  the  platform.  In  subway  occupied 
by  two  elevated  tracks,  the. third  rails  to  be  located  between  the  tracks. 

2.  Protection  :  The  form  of  jDrotection,  or  guard,  which  is  deemed 
by  the  railway  company  best  suited  for  use  in  the  subway  is  in  the 
nature  of  a  sheath  of  thin  board,  fastened  to  the  side  of  the  rail,  thus 
protecting  against  any  contact  except  on  top  of  the  rail,  this  sheath  to 
be  painted  white  and  plainly  lettered  "Danger,  Live  Rail."  It  is  be- 
lieved that  this  sheath,  combined  with  the  location  of  the  rail  as  above 
described  in  jjoints  where  no  temptation  exists  to  walk  upon  it,  Avill  be 
a  better  ijrotection  than  the  setting  up  of  any  raised  guard,  which  would 
increase  the  difficulty  of  getting  over  the  rail,  and  would  seriously  im- 
peril those  whose  duties  required  them  to  be  upon  these  tracks. 

At  all  points  where  not  already  provided,  a  foot-walk  to  be  built  on 
the  side  furthest  from  the  third  rail. 
Dec  18.  1900. 
CSS:  P. 

(See  Plate  A.) 

Later  the  company  made  the  following  application,  which 
was  granted,  for  a  change  in  the  location  of  the  third  rail  in 
certain  portions  of  the  subway  and  permission  to  erect  a 
fence  in  connection  therewith  : 

President's  Office. 
101  iMiLK  Street,  Boston,  Mass.,  Feb.  20,  1901. 
The  Boston  Transit    Commission,   Geo.  G.    Crocker,    Chairman, 
20  Beacon  Street,  Boston : 
Dear  Sir  :  We  hereby  request  your  Honorable  Board  to  approve  the 
erection  of  fence  and  change  of  location  of  third  rail  from  plans  origi- 
nally approved  in  those  portions  of  the  subway  used  in  common  by  sur- 
face and  elevated  cars,  as  shown  by  blue  prints  of  plans  of  George  A. 
Kimball,  Chief  Engineer,  No.  20908  and  20909. 

Yours  truly, 
(Signed)  AVm.  A.  Bancroft, 

Fresideni. 

The  plans  named  in  the  communication  are  shown  on 
Plate  B. 

Break  in  30-inch  Water-main  under   Tremont  Street,  near 
the  Corner  of  Boylston  Street. 

After  investigation  it  appears  to  the  Commission  that  it  is 
not  responsible  for  the  accident  to  the  thirty-inch  water- 
main  in  Tremont  street  near  Boylston,  on  Aug.  8,  1900. 
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East  Boston  TtnsrNEL. 

Section  A  of  the  East  Boston  tunnel,  extending  from 
Maverick  square  in  East  Boston  to  a  point  100  feet  south- 
west of  Webster  street,  has  been  completed.  Work  on 
Section  B  is  progressing  at  the  rate  of  about  5  feet  a  day 
and  has  reached  a  point  within  296  feet  of  the  Harbor  Com- 
missioners' line.  The  space  about  the  incline  in  Maverick 
square  has  been  graded  and  seeded,  and  will  have  a  fence 
like  the  one  in  the  Public  Garden. 

The  contractors  for  Section  B,  Shailer  &  Schniglau  Com- 
pany of  Chicago,  and  Dunfee  &  Taylor  of  Syracuse,  having 
formed  a  new  corporation  for  the  carrying  out  of  this  con- 
tract, permission  was  granted  to  them  to  assign  their  con- 
tract to  the  new  corporation  and  the  work  of  construction  is 
now  being  done  thereunder  by  the  Boston  Tunnel  Construc- 
tion Company. 

Width  of  the   Tunnel. 

The  question  of  a  greater  width  of  the  tunnel  has  again 
been  agitated  by  the  Boston  Elevated  Railway  Company,  as 
shown  by  the  following  communication  : 


President's  Office, 
301  Milk  Street,  Boston,  Mass.,  Oct.  4,  1900. 
East  Boston  Tunnel  should  be  made  larger. 

Hon.  George  G.  Crocker,  Chairman,  Boston  Transit  Commission,  20 
Beacon  Street,  Boston,  Mass.  : 

Dear  Sir  :  The  matter  of  the  dimensions  which  have  been  adopted 
for  the  East  Boston  tunnel  still  engages  our  attention,  notwithstanding 
the  information  contained  in  letter  from  Chief  Engineer  Carson  of  July 
26  last. 

We  believe  that  the  space  afforded  by  the  section  adopted  by  your 
Commission  does  not  give  adequate  car  clearance  to  insure  safety  of 
operation,  and  does  not  provide  adequate  room  for  the  protection  of 
workmen  or  passengers  who  may  be  in  the  tunnel  while  cars  are  being 
operated.  We  believe  that  in  a  woi'k  of  this  magnitude  consideration 
should  be  had  to  the  future,  which  if  the  past  is  to  be  any  guide  would 
indicate  larger  dimensions  of  cars  than  those  now  used.  We  also 
believe  that  a  tunnel  of  this  magnitude  should  be  large  enough  to  pro- 
vide safe  clearance  for  the  operation  of  the  largest  freight  or  Pullman 
car  that  is  now  in  use,  and  this  irrespective  of  the  fact  that  such  clear- 
ance does  not  now  exist  in  that  portion  of  the  subway  with  which  this 
tunnel  may  connect. 

We  also  believe  that  for  our  own  wires  necessary  in  the  operation  of 
our  railroad,  and  for  the  wires  of  other  companies  which  public  con- 
venience may  require  to  be  placed  in  this  tunnel,  no  adequate  jDrovision 
is  made  in  the  tunnel  as  proposed,  and  that  this  matter  is  one  of  equal 
importance  to  that  of  car  clearance. 
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I  sincerely  hope,  therefore,  that  the  decision  which  you  have  reached 
as  to  the  size  of  tliis  tunnel  may  be  revised,  and  that  means  may  be 
provided  for  its  construction  of  a  size  to  care  for  all  the  contingencies 
named  above. 

Very  truly  yours, 

(Signed)  Wm.  A.  Bancroft, 

President. 

In  response  to  this  communication  another  conference  was 
held  with  officials  of  the  company,  at  which  no  new  argu- 
ments were  presented.  At  this  conference  the  Commission 
notified  the  officers  present  that  it  did  not  deem  it  expedient 
to  alter  the  position  previously  taken  and  set  forth  in  its 
letters  of  June  21  and  July  26,  1900.  (See  Sixth  Annual 
Report,  pp.  10  and  11.)  Later,  in  confirmation  of  this,  the 
following  letter  was  sent  to  the  company  : 

Boston  Transit  Commission, 
20  Beacon  Street,  Boston,  Jan.  10,  1901. 
William    A.    Bancroft,   Esq.,   President,   Boston  Elevated  Railway 
Company : 
Dear  Sir  :  A  letter  lately  received  by  Mr.  Carson  from  Mr.  Kimball 
indicates  that  he  considers  that  the  question  of  the  width  of  the  East 
Boston  tunnel  is  still  unsettled. 

To  avoid  any  misunderstanding  upon  this  question  I  am  instructed  to 
state  in  writing  what  was  orally  expressed  at  the  conference  with  the 
officers  of  your  company  on  October  16  last,  namely,  that  the  Commis- 
sion does  not  feel  justified  in  changing  the  opinion  expressed  in  its 
letter  of  the  21st  of  June. 

At  that  conference  and  in  your  letter  of  4th  October,  you  suggested 
that  the  tunnel  should  be  made  larger  so  as  to  accommodate  the  largest 
freight  and  Pullman  cars,  and  provide  space  for  electric  wires  for  other 
than  street  railway  purposes. 

The  Commission  does  not  deem  that  under  the  act  it  is  authorized  to 
incur  any  extra  expense  to  provide  for  such  uses. 

Yours  very  truly, 
(Signed)  George  G.  Crocker, 

Chairman. 

Change  of  Route. 

As  stated  in  the  Fifth  Annual  Report,  the  route  for  the 
East  Boston  tunnel,  as  originally  fixed,  followed  the  line  of 
the  South  Ferry,  it  being  then  the  intention  to  bring  the 
tracks  to  the  surface  at  a  point  on  or  near  Hanover  street. 
Subsequently  the  Supreme  Court,  upon  a  petition  of  Causten 
Browne  and  others,  decided. that  the  statutes  required  an 
actual  physical  connection  between  the  westerly  end  of  the 
tunnel  and  the  existing  subAvay.  When  during  the  session 
of  the  Legislature  of  1901  it  seemed  probable  that  a  new 
subway  east  of  the  present  subway  would  be  authorized, 
the  Commission  made  a  study  of  the  problem  with  a  view 
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to  selecting  a  route  for  the  tunnel  which  would  best  accord 
with  the  proposed  new  subway  and  with  such  future  system 
of  subways  as  the  growth  of  the  city  might  require.  As  a 
result  it  was  decided  to  alter  the  route  originally  chosen, 
and  to  extend  the  tunnel  across  the  harbor  almost  in  a 
straight  line  in  continuation  of  Lewis  street  in  East  Boston, 
to  the  foot  of  State  street,  passing  from  this  point  under 
State  and  Court  streets  to  Scollay  square.  This  route  is 
straighter  than  the  old  one  ;  it  brings  the  tunnel  to  the  city 
proper  at  a  more  central  point ;  it  crosses  Atlantic  avenue 
at  a  point  where  there  is  a  station  of  the  Elevated  Railway, 
thus  allowing  a  transfer  between  the  Elevated  Railway  and 
the  tunnel ;  it  will  provide  quicker  transit  and  probably 
accommodate  a  larger  number  of  persons ;  it  will  allow  of 
better  connections  between  the  tunnel  and  any  future  sub- 
ways running  north  and  south  through  the  city ;  and  when 
the  authorized  subway  under  Cambridge  street  is  built,  it 
will  be  well  adapted  for  making  a  direct  through  connection 
between  East  Boston  and  Cambridge. 

As  a  preliminary  to  this  change  of  route  the  following- 
communication  was  sent  to  the  War  Department : 

Boston  Transit  Commission, 
20  Beacon  Street,  Boston,  May  21,  1901. 
To  the  Honorable  Elihu  Root, 

Secretary  of  War  of  the  U^iited  States  of  America  : 

Sir:  Permission  was  granted  this  Commission  in  a  letter  dated  Feb. 
15,  1899,  from  Honorable  Russell  A.  Alger,  then  Secretary  of  War,  to 
construct  a  tunnel  under  the  harbor  from  a  point  at  or  near  Maverick 
square,  in  that  part  of  Boston  called  East  Boston,  to  a  point  on  or  near 
Hanover  street  in  the  city  of  Boston,  as  shown  by  plan  of  the  Commis- 
sion No.  4410,  and  in  a  letter  dated  Jan.  11,  1900,  from  Honorable  G. 
D.  Meiklejohn,  Acting  Secretary  of  War,  permission  was  granted  to 
change  the  character  of  the  structure  shown  on  plan  No.  4410  to  the 
wider  structure  shown  on  plan  No.  6017. 

On  account  of  probable  action  by  the  Legislature  of  Massachusetts, 
providing  for  the  construction  of  additional  subways  in  the  city  of  Bos- 
ton, it  is  desirable  that  a  wider  zone  be  given  within  which  a  route  for 
the  tunnel  under  the  harbor  may  be  selected.  Plan  No.  5261  submitted 
herewith,  with  blue-printed  copj^  indicates  a  zone  that  would  give  the 
latitude  suggested.  Mr.  Howard  A.  Carson,  our  Chief  Engineer,  is  at 
your  service  to  furnish  any  further  information  you  may  desire. 

Wherefore,  this  Commission  respectfully  requests  that  the  tunnel 
as  indicated  on  said  plan  No.  5261  may  be  authorized,  approved,  and 
permitted. 

Respectfully, 

The  Boston  Transit  Commission, 
(Signed)  By  George  G.  Crocker,  Chairman. 

What  the  Commission  therein  requested  was  granted 
June  15,  by  the  following  documents  : 
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War  Department,  Washington,  June  15,  1901. 
File  No.  1496. 

Sir  :  Referring  to  War  Department  instrument  of  Feb.  15,  1899, 
granting  the  Boston  Transit  Commission  permission  to  construct  a 
channel  for  street  railway  purposes  under  Boston  harbor,  and  to  per- 
mission granted  Jan.  11,  1900,  for  tlie  construction  of  either  a  single  or 
double  tube  tunnel,  as  said  Commission  might  elect ;  also  to  your  appli- 
cation of  May  olst  ultimo,  I  have  tlie  honor  to  transmit  herewith,  for 
retention,  an  instrument  granting  the  said  Boston  Transit  Commission 
permission  to  construct  said  tunnel  within  the  zone  indicated  on  jjlan 
No.  5261,  attached  to  instrument  of  this  date,  subject  to  the  conditions 
set  forth  therein. 

Veiy  respectfully, 
(Signed)  Elihu  Root, 

Secretary  of  War. 
Mr.  George  G.  Crocker, 

Chairman,  Boston  Transit  Commission, 
20  Beacon  sti-eet, 

Boston,  Massachusetts. 

(Inclosure:  1495-2.) 

Whereas,  By  an  instrument  dated  Feb.  15,  1899,  the  Secretary  of 
War  granted  unto  the  Boston  Transit  Commission  permission  to  con- 
struct a  tunnel  for  street  railway  purposes  under  Boston  Harbor,  from 
a  point  on  or  near  Hanover  street  in  the  city  of  Boston,  to  a  jDoint  at  or 
near  Maverick  square,  in  that  part  of  Boston  called  East  Boston,  Mass., 
as  shown  on  the  plan  attached  to  said  instrument;  and  on  Jan.  11, 
1900,  permission  was  granted  for  the  construction  of  either  a  single  or 
double  tube  tunnel,  as  said  Commission  might  elect ; 

And,  Wliereas,  Said  Boston  Transit  Commission  now  i-equests  that  a 
wider  zone  be  given  within  which  a  route  for  the  tunnel  may  be  selected, 
and  submits  jslan  No.  5261,  on  which  such  a  zone  is  indicated ; 

Noiv,  Therefore,  This  is  to  certify  that  under  authority  of  Section  10 
of  the  River  and  Harbor  act,  approved  March  3,  1899,  and  in  accordance 
with  the  recommendation  of  the  Chief  of  Engineers,  the  Secretary  of 
War  hereby  gives  unto  said  Boston  Transit  Commission  permission  for 
the  construction  of  the  tunnel  within  the  zone  indicated  on  said  drawing 
numbered  5261,  which  is  hereto  attached,  upon  the  following  conditions  : 

1.  That  in  case  a  future  increase  in  channel  depth  necessitates  a 
lowering  of  the  structure  herein  authorized,  the  same  shall  be  promptly 
done  by  said  Commission  without  expense  to  the  United  States. 

2.  That  the  work  herein  permitted  to  be  done  shall  be  subject  to  the 
supervision  and  approval  of  the  Engineer  Officer  of  the  United  States 
Army  in  charge  of  the  locality. 

Witness  my  hand  this  fifteenth  day  of  June,  1901. 

[seal.]  (Signed)  Elihu  Root, 

Secretary  of  War. 

Upon  the  receipt  of  the  above  permit  conferences  were 
held  with  the  Boston  Elevated  Railway  Company  in  relation 
to  the  route,  that  company  being  by  law  the  lessee  of  the 
tunnel.  The  company's  position  in  the  matter  was  set 
forth  in  the  following  letter : 

101  Milk  Street,  Boston,  Mass.,  July  3,  1901. 
Boston  Transit  Commission,  20  Beacon  Street,  Boston  : 

Gentlemen  :  Referring  to  our  conversation  of  yesterday  in  i-egard  to 
the  proposed  alteration  of  the  route  of  the  East  Boston  tunnel  and  the 
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proposed  connection  of  that  tunnel  with  the  subway  under  Cambridge 
street,  authorized  by  the  Act  of  1897,  with  a  view  of  running  a  through 
service  of  elevated  cars  from  Harvard  square,  Cambridge,  to  East 
Boston  through  the  East  Boston  tunnel,  we  have  to  say  that  we  do  not 
see  any  objection  to  the  same  and  do  not  object,  provided  the  East 
Boston  tunnel  be  planned  and  constructed  in  a  way  satisfactory  to  us  for 
the  operation  of  elevated  trains  thei'ein.  The  particular  jjoints  upon 
which  we  wish  to  have  the  tunnel  made  satisfactoi-y  to  us  are,  first,  the 
size  of  the  tunnel ;  second,  the  curves  of  the  same;  third,  the  grades; 
fourth,  the  track  sidings  and  extra  tracks  where  the  same  are  deemed 
necessaiy. 

A  tunnel  adapted  for  the  running  of  surface  cars  will  not,  in  our 
opinion,  be  adequate  for  the  operation  of  elevated  trains.  We  believe 
that  we  need  for  the  elevated  train  service  longer  platforms,  more 
station  facilities,  straighter  tracks  with  less  grades  than  are  adapted  for 
the  running  of  surface  lines.  We  have  no  doubt  but  that  we  shall  be 
able  to  agree  with  you  as  to  these  necessary  features  and  as  to  all  details 
that  may  arise. 

Yours  very  truly, 
(Signed)  William  A.  Gastox, 

Chairtnan,  Board  of  Directors. 

July  25  the  following  preaiiilile  and  vote  were  passed  : 

Whereas,  permission  has  been  granted  by  the  Secretary  of  War  for  a 
location  for  the  East  Boston  tunnel  within  the  zone  shown  on  plan 
B.  T.  C.-5261;  and 

Whereas,  the  Boston  Tunnel  Construction  Company  has  signed  an 
agreement  with  this  Commission  amending  its  contract  for  the  con- 
struction of  Section  B,  so  as  to  cover  the  location  shown  on  plans 
B.  T.  C.  5272  to  5279  inclusive  ;  and 

Wliereas,  the  United  States  Fidelity  and  Guaranty  Company  has  as- 
sented to  such  amendment  of  the  contract. 

Voted,  that  the  location  for  the  East  Boston  tunnel  shown  on  jjlans 
B.  T.  C.  No.  5274  to  5279  inclusive,  known  as  the  State-street  route,  be 
adopted. 

The  work  is  now  progressing  under  that  vote. 
Alterations. 

(Authorized  by  Chapter  500,  Acts  of  1897.) 

Pleasant-street   Terminal. 

An  important  alteration  in  the  subway  has  been  made  at 
Pleasant  street  in  accordance  with  the  following  request  from 
the  Boston  Elevated  Railway  Company  : 

President's  Office, 
101  Milk  Street,  Boston,  Mass.,  Sept.  19,  1900. 
To  the  Honorable  Board  of  Transit  Commissioners,  20  Beacon  Street, 
Boston,  Mass.  : 

Dear  Sirs  :  In  accordance  with  the  provision  of  section  12  of  chapter 
500  of  the  acts  of  the  Legislature  of  1897,  you  are  hereby  requested  to 
make  such,  alterations  in  the  subway  near  Pleasant  street  as  will  pro- 
vide for  the  operation  of  the  elevated  trains  of  this  company  to  and  from 
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the  cut  south  of  Pleasant  street  and  the  subway,  and  will  also  provide 
for  a  station  immediately  north  of  Pleasant  street,  in  accordance  with 
the  plans  of  Mr.  C.  S.  Sergeant,  vice-president  of  this  company,  here- 
with submitted  ;  the  cost  thereof  to  be  considered  as  part  of  the  cost  of 
the  subway  under  the  existing  contract  with  the  West  End  Street  Rail- 
way Company  for  the  use  of  the  same. 
Respectfully, 

Boston  Elevated  Railway  Company, 
(Signed)  By  Wm.  A.  Bancroft, 

President. 

The  contract  for  altering  the  grades  and  preparing  the 
subway  at  Pleasant  street  for  connection  with  the  elevated 
service  was  awarded  to  Patrick  McGovern  and  was  finished 
December  19,  its  cost  being  $30,230.21.  The  work  was  so 
planned  that  a  station  covering,  temporary  or  permanent, 
can  be  erected  at  any  time. 

8ub-Passageicays  at  ScoUay  Square. 

On  account  of  the  removal  of  through  surface  cars  of  the 
Boston  Elevated  Railway  Company  from  the  Scollay  square 
station  and  the  retention  at  the  same  station  of  surface  cars 
of  the  Lynn  &  Boston  Railroad,  together  with  the  complete 
separation  of  the  traffic  of  the  two  lines,  it  was  deemed 
advisable  to  provide  means  of  communication  between  the 
easterly  platform  at  Scollay  square  and  the  elevated  plat- 
form. For  this  purpose,  at  the  request  of  the  company  two 
passaofes  were  built  beneath  the  tracks  at  a  cost  of  about 
$7,000. 

To  further  adapt  the  subway  to  the  requirements  of  the 
elevated  train  traffic  minor  changes  have  been  made  in 
various  parts. 

The  cost  of  the  alterations  made  by  the  Commission  at 
the  request  of  the  Boston  Elevated  Railway  Company  in 
accordance  with  Statutes  of  1897,  chapter  500,  is  at  this  date 
$243,951.43. 

Chaelestown  Bridge. 

By  Statutes  of  1897,  chapter  500,  the  Commission  was 
required  to  construct  the  Charlestown  bridge  of  such  strength 
as  to  support  safely  the  structure  of  the  elevated  railway, 
but  it  was  provided  that  any  alteration  in  the  plan  of  struct- 
ure of  said  bridge  thereafter  made  by  said  Commission  in 
order  to  secure  such  additional  strength  should  be  paid  for 
by  said  corporation.  The  Commission  and  the  company 
agreed  that  the  cost  of  such  extra  construction  was  $4,020. 
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In  addition,  to  hasten  the  progress  of  construction,  the  pav- 
ing of  the  entire  roadway  was  done  by  the  Commission,  it 
being  arranged  that  the  cost  of  such  part  as  should  be  done 
by  the  Boston  Elevated  Railway  Company  under  the  street 
railway  act  should  be  repaid  by  the  company.  The  com- 
pany's proportion  of  paving,  etc.,  was  fixed  at  $7,593.94, 
making  a  total  due  from  the  company  of  $11,613.94.  This 
sum  was  agreed  to  by-  the  company  and  the  debt  was  can- 
celled by  its  payment  of  certain  obligations  contracted  by 
the  Commission,  as  follows  : 


July  26,  1900,  W.  H.  Ellis 
Sept.  27,  1900,  M.  Shields 
Oct.    11,  1900,  W.  H.  Ellis 
Oct.    25,  1900,  H.  Gore  &  Co. 
Dec.  18,  1900,  M.  Shields 
Jan.   15,  1901,  Miller  &  Shaw 


Total 


$7,000  00 

1,000  00 

1,500  00 

1,014  08 

618  00 

681  86 

$11,613  94 


October  31  the  following  vote  was  transmitted  to  His 
Honor  the  Mayor  : 

Voted,  That  His  Honor  the  Mayor  be  notified  that  the  old  Charles- 
river  bridge  has  been  removed  between  the  harbor  lines  and  that  the 
remainder  is  left  as  an  approach  for  a  public  landing  under  the  terms 
of  chapter  648,  acts  of  1894. 

Jan.  22,  1901,  the  following  communication  was  sent  to 
His  Honor  the  Mayor  : 

Boston  Transit  Commission, 
20  Beacon  Street,  Boston,  Jan.  22,  1901. 

Hon.  Thomas  N.  Hart,  Mayor: 

Dear  Sir  :  The  following  was  passed  at  a  meeting  of  this  Commis- 
sion held  to-day : 

"  Voted,  That  His  Honor  the  Mayor  be  notified  that  the  storehouses 
under  the  Charlestown  end  of  the  new  bridge  to  Charlestown  having 
been  completed  and  being  now  ready  for  use,  this  Commission  transfers 
the  care  and  control  of  the  same  to  the  city  of  Boston." 
A  true  cop3^ 

Attest : 
(Signed)  B.  Leighton  Beal, 

Secretary. 

To  which  the  following  reply  was  made  : 


Mayor's  Office. 
Boston,  Mass.,  Jan.  22,  1901. 
To  the  Boston  Transit  Commission: 

Gentlemen  :  I  acknowledge   the  receipt  of  your  communication  of 
to-day,  notifying  the  city  of  Boston  of  the  completion  of  the  storehouses 
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under  the  Charlestovvn  end  of  the  new  bi'idge  to  Charlestown,  and  have 
notified  the  Street  Department  to  hereafter  consider  the  said  storehouses 
as  in  charge  of  tliat  department. 

Resijectfully, 
(Signed)  Thomas  N.  Hart, 

Mayor. 

May  28  permission  was  granted  to  the  Bunker  Hill  Chap- 
ter, Daughters  of  the  American  Revolution,  to  place  a  tablet 
commemorative  of  Paul  Revere's  ride  on  the  left-hand  side 
of  the  entrance  to  the  bridge  from  Warren  avenue. 

The  work  remaining  to  be  done  on  the  bridge  consists  of 
the  building  of  galleries  around  the  draw  piers  to  facilitate 
access  to  the  hydraulic  jacks  and  the  building  of  a  flight 
of  steps  from  the  roadway  of  the  bridge  to  the  public  land- 
ing at  the  Boston  end  of  the  old  Charles-river  bridge.  The 
construction  of  the  galleries  is  awaiting  the  settlement  of  the 
machinists'  strike. 

There  are  some  claims  for  damages  still  unsettled. 

The  cost  of  the  bridge  to  date  has  been  $1,552,536.43. 

Sinking  Funds. 
The  following  is  the  condition  of  the  debt  and  sinking- 
funds  for  the  various  appropriations  for   the  work  of  the 
Commission,  at  the  date  of  this  report  : 


Subway  (Including  Alterations). 
{Debt,  $4,415,000,  outside  debt  limit.') 

Amount  of  fund,  Aug,  15,  1900 

Interest  on  bank  deposits,  Aug.  15,  1900,  to  date 
Interest  on  investments,  Aug.  15,  1900,  to  date  . 
Revenue  received,  Aug.  15,  1900,  to  date    . 


Charlestown  Bridge,  No.  1. 

{Debt,  $750,000,  inside  debt  limit.) 
Amount  of  fund,  Aug.  15,  1900   .... 
Interest  on  bank  deposits,  Aug.  15,  1900,  to  date 
Interest  on  investments,  Aug.  15,  1900,  to  date   . 
Revenue  received.  Aug.  15,  1900,  to  date     . 
Requirement  for  debt 


Charlestown  Bridge,  No.  2. 
{Debt,  $800,000,  outside  debt  limit.) 

Amount  of  fund,  Aug,  15,  1900 

Interest  on  bank  deposits,  Aug.  15,  1900,  to  date 
Interest  on  investments,  Aug.  15,  1900,  to  date  . 
Requirement  for  debt 


$392,630  25 

1,529  07 

12,520  00 

61,378  25 

$468,057  57 


$49,960  23 
236  40 

1,467  00 
900  00 

8,847  00 

$61,410  63 


$65,648  51 

367  06 

1,615  00 

6,700  00 

$74,330  57 
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Debt  issued  during  the  year 
"    cancelled  during  the  year 


East  Boston  Tunnel. 
{Debt,  §335,000,  outside  debt  limit.) 


No  fund. 


$10,000  00 
10,000  00 


Amounts  Paid  for  Rental  or  the  Subway. 

The  following  sums  have  been  paid  during  the  year  by  the 
Boston  Elevated  Railway  Company  for  the  use  of  the  sub- 
way : 


Oct.  1,  1900: 

Net  cost  of  subway 
One  quarter's  rental 
Alterations :  total  cost 
One  quarter's  rental 

Jan.  1,  1901 : 

Net  cost  of  subway 
One  quarter's  rental 
Alterations :  total  cost 
One  quarter's  rental 

April  1,  1901: 

Net  cost  of  subway 
One  quarter's  rental 
Alterations :  total  cost 
One  quarter's  rental 

July  1,  1901: 

Net  cost  of  subway 
One  quarter's  rental 
Alterations :  total  cost 
One  quarter's  rental 


H,136,593  70 
201,898  38 

4,137,027  78 
'223,704  77 

4,138,377  41 
'233,230  76 

4,138,405  91 
240,301  77 


Total 


^50,414  74 
2,460  64 

50,420  03 
2,726  40 

50,436  48 
2,842  50 

50,436  82 

2,928  68 

212,666  29 


Statement  of  Expenses. 

The  following  is  a  classified  statement  of  the  expenses  of 
the  Commission  for  the  year  ending  Aug.  15,  1901  :    • 


SUBWAY. 


General  expenses : 
Stenographers  . 
Clerks 
Messenger 

Total       . 


Enginekring  Department. 


Rooms  —  Supplies  . 

Stationery  and  printing 
Legal  and  expert  advice 
Stenographers 


$124  04 

16  00 

9  00 


$34  75 

241  23 

6  00 

2  13 


$149  04 


Carried  forward 


6284  11 


$149  04 
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Brought  forward 
Labor 
Skilled  service 

Total       . 


Labor 


Construction    . 
Labor 
Messenger 
Stenographers 
Office  supplies 
Field  supplies 
Skilled  service 


Labor 

Skilled  service 
Field  supplies 


Labor 

Field  supplies 
Office  supplies 
Messenger 
Stenographers 
Skilled  service 
Teaming 
Construction    . 


Labor 


Labor 
Damages 


Section  One. 


Section  Two. 


Section  Three. 


Section  Fouk. 


Section  Five. 


Section  Six. 


Section  Seven. 


$284  11 

8  40 

89  03 


$1  65 


$578  87 
34  31 
1  64 
8  54 
1  00 
8  05 
86  44 


$126  50 

5  00 

27  40 


$258  20 
56  27 
20  86 

5  34 

6  41 
100  00 

11  03 
18  00 


$0  70 


$2  25 
65  00 


$149  04 


381  54 


1  Qb 


718  85 


158  90 


Labor 


^2  45 


476  11 
70 

67  25 
2  45 


Office  supplies 
Field  supplies 
Labor 


Labor 

Carried  forward 


Section  Eight. 


Section  Nine. 


$1  45 

3  15 

40  65 


$7  00 


45  25 

7  00 
,008  74 
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Brought  forward 


Section  Ten. 


Labor 

Field  supplies 


Construction    . 
Labor 
Clei'ks 
Skilled  service 


Section  Eleven. 


$2  45 
40  00 


$60  75 

87 

1  15 

15  70 


ALTERATIONS. 

{Made  ujJon  request  of  Bostoii  Elevated  Railway  Comjmny, 

as  authorized  by  Chapter  500,  Acts  of  1897.) 
General  Expenses : 
Amount     transferred     trom    East     Boston 

tunnel   general   expenses         .         .         .       $4,449  47 
Proportion  of  salary  of  Chief  Engineer      .  1,624  74 

Stationery  and  printing        ....  69  72 

Office  supplies      ......  15 

Labor 16  00 


Section  Thkee. 


Section  Seven. 
{Sub-passageways  under  tracks,  Scollay  square.) 

Metropolitan  Contracting  Company         .         .  $3,13.3  55 

Construction 2,600  31 

Office  supplies 11  39 

Field  supplies 79  69 

Inspection        .         .         .         .         .         .         .  5  70 

Labor 220  31 

Messenger .  9  85 

Stenographers 35  48 

Skilled  service 740  42 

Teaming 6  00 


Carried  forward 


$2,008  74 


42  45 


78  47 


6,160  08 


Skilled  service 

$40  00 

40  00 

Section  Five. 

Patrick  McGovern $26,423  53 

Construction    . 

541  73 

Advertising 

73  41 

Office  supplies 

35  68 

Field  supplies 

53  23 

Stationery  and  printing 
Labor 

127  67 
905  96 

Inspection 

42  73 

Skilled  service 

931  41 

Messenger 

18  04 

Stenographers 

51  25 

Teaming 

15  12 

Water-pipes     . 

412  47 

29,632  23 

6,842  70 
$44,804  67 
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Brought  forward 


$44,804  6; 


EAST  BOSTON   TUNNEL. 


General  Expenses : 

Office  —  Repairs  .         . 

Furniture 

Supplies 

Stationery  and  i^rinting 

Fuel  and  light 

Rental    . 
Stenographers 
Messenger    .... 

Clerks  

Janitor  .... 

Salaries   of  Commissioners  and  Secretarj^, 


$49  96 

87  00 

540  03 

198  39 

154  20 

1,500  00 

3,056  43 

927  00 

813  71 

269  10 

28,000  00 


$35,595  82 

Transferred  to  other  accounts  : 

Charlestown  Bridge         .         .       $2,615  64 

Alterations       ....          4,449  47 

7,065  11 

Balance    General     Expenses ;     East     Boston 

Tunnel 

$28,530  71 

Proportion  of  salary  of  Chief  Engineer 

6,707  26 

Engineeking  Department. 

Rooms  —  Repairs 

$9  30 

Furniture 

5  75 

Supplies  . 

508  62 

Stationery  and  printing   . 

1,152  35 

Fuel  and  light 

170  39 

Rental      .... 

1,500  00 

Janitor 

269  10 

Messenger       .... 

559  85 

Stenographers 

1,474  12 

Clerks      

1  14 

Instruments     .... 

34  85 

Skilled  service          .         .         . 

13,115  55 

35,237  97 


Less  stock  transferred  to  various  sections 

Miscellaneous  . 
Labor       ....... 

E.  A.  Clark,  borings        .... 

Teaming:  ...... 


$18,801  02 
8  55 


$265  94 
4,974  86 

75 


Section  A. 

{In  Maverick  square  and  Lewis  street.  East  Boston,  to  a 

point  100  feet  southwest  of  Webster  street.) 
National  Contracting  Company        .         .         .     $59,287  12 

Office  supplies 126  27 

Field  supplies 459  80 

Construction    .......         3,497  75 


18,792  47 


5,241  55 


Carried  forward 


5,370  94  $104,076  66 
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Brought  forward 
Labor 
Teaming 
Rental 

Skilled  service 
Inspection 
Legal  and  expert  advice 
Water-pipes     . 


Less  transferred  to   general   office  supplies, 
East  Boston  tunnel 


$63,370  94  $104,076  66 

37  61 

12  25 

45  00 

26  11 
288  80 
115  00 

16  21 


$63,911  92 


15  00 


63,896  92 


Section  B. 

(From  ajyoint  in  Lewis  street  100  feet  southwest  of  Webster 
street,  East  Boston,  under  harbor  between  South  Ferry 
slij)  on  the  East  Boston  side  and  Long  wharf  on  the 
Boston  side.  State  street.) 

Boston  Tunnel  Construction  Company 

Construction    . 

Office  supplies 

Field  supplies 

Advertising 

Labor 

Teaming 

Stationery  and  printing 

Legal  and  expert  advice 

Skilled  service 

Inspection 

Instruments     . 

Rental 

Water-pipes     . 


CHARLESTOWN  BRIDGE. 

General  Expenses : 

Transferred  from  East  Boston  Tunnel,  Gen- 
eral Elxpenses  . 
Land  damages 
Stationery  and  printing 
Construction 
Office  supplies     . 
Field  supplies 
Labor  .... 
Legal  and  expert  advice 
Teaming 

Grade  damages    . 
Skilled  service 


$116,357  09 

10,195 

36 

576  05 

1,248 

66 

13 

13 

668 

12 

76 

60 

39 

00 

1,115 

50 

765 

98 

3,008 

75 

56 

60 

.105 

00 

499 

89 

—  134,725  73 

$2,615  64 

63,432  49 

1,752  42 

4,680  53 

203  83 

1,257  42 

1,421  77 

100  00 

134  00 

23,432  01 

222  28 


),252  39 
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East  Boston  Tunnel 
Grand  Total  . 


35,175  00 
$437,126  70 
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SUMMARY. 

From  beginning 

of  work  10  Aug. 

15,  1900. 

lug.  15,  1900,  to 
Aug.  10,1901. 

Total. 

Subway.  —  Subway  Com- 

mission 

$14,131    16 

$14,131    16 

Part    of    General    Ex- 

penses 

117,307  29 

$149  04 

117,456  33 

Engineering  and  Miscel- 

laneous 

406,252  47 

381  54 

406,634  01 

Section  One  . 

240,594  76 

1  65 

240,596  41 

Two  . 

364,173  20 

718  -85 

364,892  05 

Three 

307,910  63 

158  90 

308,069  53 

Three  and  one- 

half 

9,479  39 

9,479  39 

Four 

476,110  31 

476  11 

476,586  42 

Five 

387,438  54 

70 

387,439  24 

Six    . 

327,551  61 

67  25 

327,618  86 

Seven 

236,486  39 

2  45 

236,488  84 

Eight 

100,065  79 

45  25 

100,111  04 

Eight  and   one- 

half 

77,467  04 

77,467  04 

Nine 

309,890  02 

7  00 

309,897  02 

Ten   . 

257,358  89 

42  45 

257,401  34 

Eleven 

269,231  43 

78  47  ■ 

269,309  90 

Interest 

258,575  60 

258,575  60 

Total. 

$4,160,024  52 

$2,129  66 

$4,162,154  18 

Alterations.  —  Part      of 

General  Expenses 

.$22,272  87 

$6,160  08 

$28,432  95 

Section  Three 

2,528  26 

40  00 

2,568  26 

Four  . 

163  42 

163  42 

Five  . 

597  98 

29,632  23 

30,230  21 

Seven 

173,271  29 

6,842  70 

180,113  99 

Nine 

3  00 

3  00 

Ten   . 

534  04 

534  04 

Interest 

1,905  56 

1,905  56 

■     Total           .         . 

$201,276  42 

$42,675  01 

$243,951  43 

East    Boston    Tunnel.  — 

Part  of   General   Ex- 

penses        .         .         . 

$34,632  75 

$35,237  97 

$69,870  72 

Engineering  Expenses  . 

49,599  01 

24,034  02 

73,633  03 

Section  A       .         .         . 

29,754  18 

'63,896  92 

93,651  10 

Section  B       •         .         . 

732  08 

134,725  73 

135,457  81 

Interest 

35,175  00 

35,175  00 

Total  .         .         . 

Bridge.  —  Part  of  General 
Expenses  . 
Engineering  Expenses  . 

Total 
Grand  Total 


$114,718  02       $293,069  64       $407,787  66 


$51,204  93 
1,402,079  11 

$1,453,284  04 


$2,615  64 
96,636  75 


$53,820  57 
1,498,715  86 


),252  39  $1,552,536  43 


^5,929,303  00   $437,126  70  $6,366,429  70 


^  See  details  on  Section  A  above. 
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The  report  of  the  Chief  Engineer  is  appended. 

On  page  17  of  the  Sixth,  Annual  Report  it  is  stated  that 
bonds  to  the  amount  of  |200,000  were  issued  at  3  per  cent. 
This  is  an  error.  No  bonds  on  behalf  of  the  Commission 
have  been  issued  bearing  interest  at  less  than  3^  per  cent. 

The  term  of  office  of  the  Commission  will  expire  July  1, 
1902.  The  East  Boston  tunnel  will  not  then  be  completed. 
June  15,  1903,  is  the  date  fixed  by  contract  for  the  comple- 
tion of  the  section  under  the  harbor.  Other  sections  are 
still  to  be  contracted  for.  There  are  unsettled  claims  for 
damao'es  resultino-  from  the  buildino-  of  Charlestown  brido-e. 
To  provide  for  the  settlement  of  these  claims,  for  the  con- 
struction of  the  East  Boston  tunnel,  and  for  the  construction 
of  the  additional  subways  called  for  by  the  Act  of  1897, 
further  administrative  agency  must  be  created  by  legislation. 

GEORGE  G.  CROCKER,^ 
CHARLES  H.  DALTON,  ^5^,^^,, 

THOMAS    J.     GARGAN,      \  Transit 
GEORGE    F.     SWAIN,  Commission. 

HORACE   G.    ALLEN,       ) 
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EEPORT   OF   THE   CHIEF   EJS^GI^EER, 

Boston,  Aug.  15,  1901. 

George  G.  Crocker,  Charles  H.  Dalton,  Thomas  J. 
Gargan,  George  F.  Swain,  Horace  G.  Allen, 
Boston   Transit   Gommissioners : 

Gentlemen  :  I  herewith  submit  my  report  for  the  past 
year  on  the  East  Boston  tunnel  and  on  changes  made  in  the 
subway.  In  view  of  the  interest  in  the  tunnel  felt  by  the 
citizens  of  Boston,  I  have  by  your  direction  included  some 
information  given  in  preceding  reports. 

THE   EAST  BOSTON   TUNNEL. 

This  tunnel  was,  after  delays  caused  by  legal  proceedings, 
begun  in  May,  1900,  and  about  one-fifth  is  now  substantially 
completed.  It  is  somewhat  notable  by  reason  of  its  size,  its 
projected  length  under  the  harbor,  and  on  account  of  the 
materials  and  manner  of  its  construction.  Its  exterior 
diameter  is  about  two  feet  greater  and  its  interior  diameter 
about  one  foot  less  than  that  of  the  Blackwall  tunnel  ;*  and 
its  interior  diameter  is  respectively  fifteen  and  twenty  per 
cent,  greater  than  that  of  the  St.  Clair  |  and  Hudson  river 
tunnels.  Its  leno;th  under  water  is  more  than  twice  as  o-reat 
as  that  of  the  first  named,  and  is  considerably  greater  than 
that  of  the  St.  Clair  or  the  shield-built  portion  of  the  Hud- 
son river  tunnel.  The  ground  to  be  passed  through  is 
probably  not  much  more  nor  much  less  difiicult  than  the 
clay  and  silt  portions  of  the  tunnels  named  above.  The 
Blackw^all  tunnel  for  a  length  of  about  four  hundred  feet 
passes  through  gravel  much  more  difficult  to  tunnel  through 
than  anything  thus  far  revealed  on  our  work. 

The  East  Boston  tunnel  walls,  including  the  upper  arch 
and  the  invert,  have  so  far  been  made,  and  according  to  present 
indications,  will  in  the  main  continue  to  be  made,  of  fresh 
concrete,  resulting  in  a  monolithic  structure.  This  is  believed 
to  be  the  first  successful  example  of  walls  made  of  fresh 
concrete  in  connection  with  shield  tunneling.  In  Paris 
concrete  blocks  resemblino-  cut  stone  were  used  to  some 
extent  in  tunneling  for  the  underground  roads,  but  the 
attempts  there  made  to  use  fresh  concrete  with  shields 
were  not  successful.  To  be  on  the  safe  side  a  provision 
was  made  in  the    contract   for    Section    B    for   the    use    of 

*  Under  the  Thames,  London. 

t  Between  Port  Huron,  Mich.,  and  Sarnia,  P.O. 
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cast-iron  segments  (such  as  were  used  on  the  St.  Clair 
and  other  tunnels  mentioned  above)  at  any  places  where 
the  Engineer  might  deem  it  necessary,  but  considerable 
experiment  and  study  of  the  question  made  it  appear 
probable  that  little  use  would  be  required  of  them  on  our 
work.  Soon  after  the  contract  was  signed  the  contractors 
requested  that  tlie  arch  of  the  tunnel  be  made  of  cast-iron 
instead  of  concrete,  they  then  doubting  whether  it  would 
be  practicable  to  make  fresh  concrete  arches  in  connection 
with  shield  work.  The  request  was  refused.  The  Engineer 
was  authorized,  however,  by  the  Commission  to  modify 
somewhat  at  the  commencement  of  the  work  the  proposed 
construction  and  to  continue  sucii  modification  so  long  as 
should  be  deemed  expedient.  According  to  the  contract 
the  arch  was  to  be  made  in  two  concentric  shells,  and  the 
shield  was  to  be  pushed  forward  by  jacks  re-acting  against 
six-inch  las-o-ino;  on  which  the  outer  shell  was  to  be  built. 
As  fast  as  the  lagging  for  the  outer  shell  was  taken  down  it 
was  to  have  an  interior  coat  of  rich  cement  mortar  and  the 
inner  shell  was  to  be  built  against  it.  The  modification 
alluded  to  above  was  to  allow  the  arch  to  be  built  of  a  single 
thick  shell  instead  of  two  thin  ones  and  to  use  cast-iron  push 
rods  (similar  to  those  used  on  Section  6  of  the  Subway) 
imbedded  in  the  arch  for  the  jacks  to  push  against  instead 
of  the  lagging.  A  single  thick  shell  is  probably  stronger  than 
two  concentric  thin  ones  and  can  be  built  with  considerably 
less  labor.  It  may  require  some  additional  expedient  to 
make  it  equally  effective  in  resisting  the  entrance  of  water. 
It  will  be  seen  by  reference  to  plates  8  and  11  that  a 
roof-shield  running  on  side-walls  is  used  on  Section  B  and 
that  the  whole  scheme  of  tunneling  there  follows  very  closely 
the  method  used  on  Section  6  (see  plate  21,  3d  Annual 
Report)  of  the  subway.  An  important  difference  is  that  in 
Section  6  the  arch  was  made  of  brick. 

The  following  memoranda  may  be  of  interest  in  this  con- 
nection : 


1892.  Roof-shield  to  run  on  side  walls  unsuccessfully  tried  in 
Howai'd-street  tunnel  in  Baltimore. 

August,  1895,  to  October,  1896.  Roof-shield  running  upon  a  track  of 
wood  and  steel  laid  on  the  ground  underlying  the  arch  (not  on  the 
tunnel  walls)  by  M.  Chagnaud  on  the  GoUecteur  de  Glichy,  Paris. 

December,  1896,  to  April,  1897.  Roof -shield  running  on  side  walls 
of  the  tunnel  Section  6  of  the  Boston  subway, 

1899.  Roof-shields  running  on  side  walls,  used  on  the  extension  of 
the  Orleans  Railroad  into  Paris.  Roof-shields  running  on  track  of  wood 
and  steel  used  on  the  Metropolitan  tunnels. 

The  suggestion  of  using  imbedded  metal  rods  in  masonry  walls  for 
jacks  to  push  against  was  made  by  Walton  I.  Aims  of  New  York  in  con- 
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versation  with  the  writei-  in  1892,  about  four  years  before  it  was  first 
made  use  of  on  Section  6  of  the  Boston  Subway. 

The  proposed  new  route  for  the  East  Boston  tunnel  is 
shown  on  plate  1.  Some  of  the  reasons  for  adopting  it  in 
preference  to  the  Hanover-street  route  are  given  in  the  Com- 
mission's report.  Following  is  a  brief  comparison  of  some, 
of  the  engineering  features  of  the  two  routes  : 

Length  of  Routes. —  The  distance  from  Maverick  square  to 
ScoUay  square  is  substantially  the  same  by  both  routes. 
The  portion  of  the  new  route  which  lies  under  the  harbor  is 
about  20  per  cent,  longer  than  the  corresponding  portion  of 
the  old  route. 

Grades. — The  new  route  will  be  somewhat  more  favor- 
able on  the  Boston  side. 

Alignment.  —  That  of  the  new  route  is  decidedly  prefer- 
able. 

Material  to  be  Excavated.  —  Borino;s  indicate  that  the  new 
route  is  through  as  favorable  ground  as  the  old. 

Injury  to  Buildings.  —  The  liability  is  less  on  the  new 
route  for  about  three-fourths  of  the  distance  from  Maverick 
square  to  Scollay  square.  For  the  rest  of  the  way  there 
are  tall  buildings  to  be  passed  which  will  require  careful  con- 
sideration and  treatment. 

Valuable  suo-o-estions  in  reo-ard  to  the  work  have  been 
made  by  Assistant  Engineers  Edmund  S.  Davis,  John  E. 
Palmer,  George  H.  Stearns,  William  W.  Lewis,  and  others. 
The  detailed  reports  given  on  the  following  pages  are  in  the 
main  condensations  from  those  of  my  assistants. 

Work  done  on  Section  A  or  the  East  Boston  Tunnel 
(Main  Construction  Contract)  during  the  Year 
ending  August  15,  1901. 

Location.  —  In  Maverick  square  and  Lewis  street,  East  Boston  —  be- 
ginning in  the  square  nearly  ojjposite  Wintlirop  street  and  ending  in 
Lewis  street  100  feet  southwest  of  Webster  street. 

General  Description  of  Strticitcre.  —  The  structure  is  for  two  electric 
railway  tracks.  It  consists  of  139  feet  of  open  incline,  constructed  of 
concrete  faced  with  granite  and  surmounted  by  granite  coping,  and  a 
covered  portion  of  680  feet  of  concrete  monolithic  wide-arch  subway. 
Expanded  metal,  twisted  rods,  or  studded  rods  are  imbedded  in  con- 
crete two  inches  above  centre  at  crown  of  arch  in  nearly  all  that  por- 
tion of  tunnel  between  Sumner  and  Webster  streets.  A  2-inch  space  is 
reserved  around  the  interior  of  the  tunnel  for  applying  some  treatment 
to  the  wall  which  will  give  it  a  more  finished  appearance. 

Contractor  for  Construction.  —  National  Contracting  Company  of  New 
York;  Wra.  Mayo  Venable,  Local  Manager;  Wm.  J.  Lang,  Superin- 
tendent. 

Transit  Comniissio7i  Engineers.  —  John  E.  Palmer,  Resident  Engineer ; 
William  O.  Wellington,  L.  Lee  Street,  ti'ansitm en ;  Samuel  liosnosky, 
John  H.  Graham,  Robert  A.  Vesper,  John  H.  Driscoll,  rodmen,  Frank 
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J.  Eager,  Charles  C.  Johnson,  Chester  N.  Chnbb,  and  Henry  P.  Red- 
dington  assisted  Mr.  Palmer  in  inspecting  concrete  and  in  other  details 
of  construction. 


Date  of  contract. 

April  24,  1900. 


Date  of  beginning  work. 

May  5,  1900. 


Date  of  final  certificate. 

Nov.  21,  1900. 


Work  Hef erred  to  in  Previous  Annual  Report.  —  At  the 
close  of  the  period  treated  by  the  preceding  report  about  6(i 
per  cent,  of  the  excavation  and  about  37  per  cent,  of  the 
concrete  (with  proportionate  quantities  of  water-proofing, 
and  plastering)  had  been  completed,  together  with  substanti- 
ally all  of  the  stone  masonry  and  coping  of  the  incline. 

Method  of  Doing  Work.  —  All  excavating  was  done  by 
open  cut.  Construction  methods  were  described  in  con- 
siderable detail  in  the  preceding  annual  report. 

Progress. 


Items. 


Excavation  . 
Concrete  .  . 
Stone  masonry  , 


Coping 


Tarred  felt     .   . 
Waterproofing  . 

Plastering  .   .   . 

Setting  steel    and 
iron   .... 


Amount  of 

work  done 

during  year 

endius  Aug. 

15,  1900. 


Cubic  yards. 
13,290 
2,180 

55 

21 

2,980  sq.  yds. 
207  sq.  yds. 

2,070  sq.  yds. 


Date  of 
complet- 
ing. 


1900. 

Oct.  12. 

Nov.  11. 

Shortly  after 
Aug.  15, 19U0. 

Shortly  after 
Aug.  15, 1900. 

Oct.  12. 

Shortly  after 
Aug.  15,  1900. 


Nov.  11. 


Amount  of 

work  during 

year  ending 

Aug.  15, 

1901. 


Cubic  yards. 

6,796 

3,650 


5,182  sq.  yds. 

10  sq.  yds. 
2,837  sq.  yds. 


Average  rate 
of  progress 
per  week  dur- 
ing respec- 
tive working 
periods,  year 
ending  Aug. 
15,  1901. 


Cubic  yards 

850 

281 


'  sq.  yds. 


236  sq.  yds. 
1.8  tons. 


Total  quan- 
tities in 
completed 
seciion. 


Cubic  yards. 
20,086 
5,830 


30 
8,162  sq.  yds. 

217  sq.  yds. 
4,907  sq.  yds. 


The  daily  force  ordinarily  employed  was  about  110  men 
and  10  teams.     Work  was  carried  on  in  one  daily  shift. 

Character  of  PJxcavation.  ■ —  The  material  excavated  con- 
sisted in  part  of  a  stratum  of  filled  ground  increasing  uni- 
formly from  a  thickness  of  2  feet  in  Maverick  square  to  12 
feet  at  the  southwesterly  end  of  the  section.  This  was  filled 
in  by  the  East  Boston  Company  during  the  year  1833., 
from  material  taken  largely  from  a  hill  located  near  where 
the  Maverick  House    now    stands.     Piles    and   timber,  the 
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remains  of  an  old  dock,  were  taken  out  from  6  to  12  feet 
below  the  surface  20  feet  southwest  of  Sumner  street  on 
Lewis  street.  This  wood  was  badly  decayed,  there  being- 
only  occasional  single  sticks  which  were  fairly  well  pre- 
served. Beneath  the  stratum  of  filled-in  material  was  found 
yellow  boulder  clay  northeast  of  AVebster  street ;  southwest 
of  Webster  street,  immediately  beneath  the  filled-in  ma- 
terial, was  found  about  13  feet  of  silt,  then  blue  clay  to  the 
required  depth. 

WoEK  done  on  Section  A  of  the  East  Boston  Tunnel 
IN  Addition  to  that  covered  Br  the  Main  Con- 
struction Contract,  during  the  Year  ending 
August  15,  1901. 

The  12-inch  water-pipe  between  Sumner  street  and  a 
point  about  50  feet  beyond  the  southwesterly  end  of  the 
section,  on  the  southerly  side  of  Lewis  street,  was  moved 
about  10  feet  from  the  line  of  the  tunnel.  The  Transit  Com- 
mission did  the  excavating  and  backfilling,  and  the  Water 
Department  furnished  and  laid  the  pipe.  A  12-inch  pipe 
was  laid  over  the  tunnel  at  Sumner  street  in  a  special  cross- 
ing provided  for  it.  This  pipe  was  covered  with  a  patent 
insulation  to  prevent  it  from  freezing,  the  distance  from  the 
surface  to  the  top  of  the  pipe  being  only  2  feet. 

Contracts  will  shortly  be  awarded  for  furnishing  and 
erecting  an  iron  fence  on  the  coping  and  over  the  portal  of 
the  incline  and  for  two  granite  posts  with  bases,  on  concrete 
foundation,  at  the  head  of  the  incline. 

Park  in  Maverick  Square.  —  Messrs.  Gow  &  Foss,  between 
September  10  and  November  15,  1900,  by  contract : 

Furnished  and  set  in  place  in  Maverick  square  about  H44  linear  feet 
(172  feet  on  northwest  side  of  tunnel  and  172  feet  on  soutlaeast  side  of 
tunnel)  of  curbstone. 

Set  in  place  on  curved  lines  about  410  linear  feet  of  old  curbstone  — 
taking  up  and  re-setting  that  which  was  then  in  the  ground. 

Relaid  the  paving  disturbed  outside  the  lines  of  the  curbing. 

Loam  was  furnished  and  placed  in  the  park  during  the  fall 
of  1900  and  the  area  was  graded  and  seeded  in  the  spring  of 
1901.     Both  of  these  pieces  of  work  were  done  by  contract. 

Section  B  of  the  East  Boston  Tunnel  (Contract 

Work)  . 

Location.  —  Beginning  at  a  point  in  Lewis  street  about  100  feet  south- 
west of  Webster  street,  East  Boston,  it  runs  beneath  Lewis  street  to  the 
South  Ferry  slip  and  is  now  being  extended  under  the  harbor  on  the 
line  of   Lewis  street.      As   planned   it    will   pass  under  Long  wharf. 
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Atlantic  avenue,  and  State  street.  The  Commission  may,  if  it  see  fit, 
terminate  the  contract  at  a  point  in  State  street  about  30  feet  west  of 
Atlantic  avenue,  in  accordance  with  the  provisions  of  a  supplementary 
contract  made  July  17, 1901.  The  total  length  of  the  section  to  this  point 
is  about  4,350  feet.  About  2,700  feet  of  this  section  is  under  the  harbor ; 
of  tlie  remainder,  680  feet  is  under  Lewis  street,  East  Boston,  and  970 
feet  under  Long  wharf,  Atlantic  avenue,  and  State  street.  The  straight 
portion  is  2,712  feet  in  length.  The  depth  required  at  the  Harbor  Com- 
missioners' line  and  the  requirement  of  the  law  that  the  entrance  to  the 
tunnel  shall  be  in  Maverick  square  necessitated  a  grade  of  about  five 
per  cent.  The  portion  under  the  harbor  will  be  nearly  level,  sloping 
somewhat  towards  the  pump-well  on  the  East  Boston  side  of  the  chan- 
nel. The  slope  on  the  Boston  side  of  the  harbor  cannot  be  fixed  pre- 
ciselj'  until  a  position  is  determined  for  a  future  subway  in  Washington 
street  or  vicinity.  The  thickness  of  the  roof  of  earth  over  the  outside 
of  the  ai'ch  of  the  tunnel  under  the  harbor  will  be  18  feet  and  over, 
above  which  in  the  deepest  part  of  the  harbor  will  be  about  35  feet  of 
water  at  mean  low  tide. 

Qeneral  Description  of  Structure.  —  This  section  is  an  arched  mono- 
lithic concrete  structure  for  two  electric  railway  tracks.  The  structure 
is  20.5  feet  high  and  23.3  feet  wide  inside.  As  in  Section  A,  a  2-inch 
space  has  been  reserved  around  the  interior  of  the  tunnel  for  applying 
some  treatment  to  the  wall  which  Mali  give  it  a  more  finished  appear- 
ance. The  arch  and  walls  are  33  inches  and  the  invert  24  inches  thick. 
Pump-wells  and  chambers  under  the  harbor  and  ventilating  chambers 
on  each  side  of  the  harbor  are  included  in  this  section.  Eefuge  niches 
are  built  20  feet  apart  in  the  side-walls  of  the  tunnel. 

Contractors  for  Construction.  —  The  Boston  Tunnel  Construction  Com- 
jjany  (by  assignment  from  Shailer  &  Schniglau  Co.  andDuufee  &  Taylor) 
—  Robert  A.  Shailer,  President;  Charles  F.  Taylor,  Treasurer.  Prin- 
ciiml  foremen,  Michael  Tallent  and  William  McLaughlin. 

Transit  Commission  Engineers.  —  John  E.  Palmer,  Resident  Engineer ; 
William  O.  Wellington,  Leonard  Lee  Street,  transitmen ;  Charles  C. 
Johnson  and  Frank  J.  Eager,  assistants  engaged  jn  inspecting  and  in 
miscellaneous  field  and  office  work.  The  following  assistants  have 
been  connected  with  the  work  more  or  less,  some  for  a  short  time  and 
some  for  several  months:  H.  S.  R.  McCurdy,  transitman ;  Robert  A. 
Vesper,  Albert  J.  Holmes,  Guy  C.  Peterson,  John  H.  Driscoll,  rodmen  ; 
Samuel  Rosnosky,  Louis  Loring,  Arthur  B.  Cleaveland,  Perley  E. 
Boomer,  John  O.  Macurdy,  Charles  P.  Loveland,  Cliftbrd  R.  Fancy, 
James  T.  Frame,  George  H.  Stearns,  Frederick  W.  Fletcher,  Arthur  F. 
Bennett,  Henry  P.  Reddington,  Charles  P.  Horton,  James  B.  Hayes", 
assistants  on  concrete  masonry  and  details  of  construction. 

There  have  usually  been  three  inspectors  on  the  work — one  watchino- 
the  mixing  of  the  concrete,  one  watching  the  operations  of  makino- 
the  concrete  arch,  and  another  watching  the  side-walls.  While  working 
in  compressed  air  these  inspectors  have  been  relieved  every  eio-ht 
hours,  making  nine  inspectors  in  all  employed  during  the  twenty-four 
hours. 

Date  of  contract.  ^^^"^  of  completion 

named  in  contract. 

June  28,  1900.  June  15,  1903. 


Data  in  regard   to  Plant. 

Roof-shield  built  by  James  Russell  Boiler  Works  Compan}',  South 
Boston. 

Weight  of  shield,  without  the  hydraulic  jacks  and  feed  pumps,  about 

G2  tons. 


Furnished    by 
Ino-ersoll- 


Di-ill  Co., 
jSTew  York 
Citv. 
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Diameter  of  shield,  28  feet  10  inches. 
Length  of  shield,  12  feet  6  inches. 

Hydraulic  jacks  (for  jmshing  shield)  made  by  Boomer  &  Boschert 
Press  Co.,  Syracuse,  N.Y. 

Number  of  hydraulic  jacks,  16,  each  with  a  capacity  of  75  tons. 
Air-locks  built   by  James   liussell   Boiler  Works   Company,  South 
Boston. 

One  high-pressure  compressor  with  a  capacity  of  ^ 
710  cubic    feet  of  free  air  per  minute.     Usual 
pressure  is  125  pounds  joer  square  inch. 
One  comijressor  with  a  capacity  of  1,040  cubic  feet  «     .  o- 

of  free  air  per  minute.     Usual  pressure  is  18   J>      ntlfi^n" 
pounds  per  square  inch. 
One  compressor  with  a  capacity  of  528  cubic  feet  of 
free  air  per  minute.     Usual  pressure  is  18  pounds 
per  square  inch.  j 

The  high-pressure  compressor  furnishes  power  for  the  machinery. 
One  of  the  remaining  two  furnishes  comi^ressed  air  in  which  to  work 
and  one  is  held  idle  as  a  reserve. 

There  are  also  in  use  on  the  work  :  S  100  horse-power  boilers,  3  air 
receivers,  1  Carlin  cubical  concrete  mixer,  3  hoisting  engines,  1  small 
engine  to  run  mixer,  1  elevator,  40  small  cars,  2  small  steam  pumps. 

Details  of  Construction.  — One  difficulty  anticipated  in 
constructing  the  concrete  tunnel  with  the  use  of  fx  roof-shield 
was  that  of  keying  up  the  arch,  by  reason  of  the  very  small 
space  in  which  the  operation  must  be  performed,  and  on  ac- 
count of  the  instability  of  fresh  concrete.  At  the  time  the 
speciiications  were  prepared  it  was  thought  it  might  be 
expedient  in  the  extreme  upper  part  to  make  use  of  bags 
made  of  gauze  (metal  or  vegetable)  tilled  with  concrete. 
While  the  earliest  construction  operations  were  in  progress 
experiments  wore  made  by  the  Engineer's  Department  with 
various  methods  of  keying  up  in  which  the  conditions  oc- 
curring as  to  confined  space,  shape,  etc.,  were  precisely 
represented  by  wooden  frames  and  molds.  A  satisfactory 
method  was  found  which  has  since  been  followed,  and  is  de- 
scribed later. 

A  shaft  (34  feet  by  36  feet)  was  excavated  at  the  East 
Boston  end  of  Section  B  to  the  required  depth  of  42  feet. 
The  concrete  invert  was  then  put  in,  after  which  the  side- 
walls  were  built  up  to  within  ]  6  inches  of  the  springing 
line  of  the  arch.  The  side-walls  were  terminated  at  this 
height  in  order  to  serve  as  foundations  for  tracks  upon 
which  the  roof  shield  could  run.  As  soon  as  the  shaft  was 
excavated  to  the  required  depth,  side-drifts  8  feet  square 
were  begun  in  which  to  build  the  walls  of  the  tunnel  in 
advance  of  the  shield.  The  timbering  of  the  drifts  con- 
sisted of  8-incli  square  spruce  caps  and  8-inch  square  spruce 
legs  on  the  tunnel  side  of  drifts,  placed  solidl}"  together, 
while  on  the  outside  8-inch  square  spruce  legs  were  set  2.5 
feet  apart  on   centres,  with  a  longitudinal  6-inch  by  8-inch 


Plate  3. 


Plate  4. 


HEUIOTYPE    CO.,    BOSTON. 

SECTION  B  OF  THE  EAST  BOSTON  TUNNEL,  HALF  OF  FRONT  OF 
UNCOMPLETED  ROOF-SHIELD.     NOV.  26,  1900. 


Plate  5. 


HELIOTYPE    CO.,    BOSTON. 


SECTION  B  OF  THE  EAST  BOSTON  TUNNEL,   HALF  OF  REAR  OF 
UNCOMPLETED  ROOF-SHIELD.     OCT.  27,  1900. 


Plate  6. 


HELIOTYPE    CO.,    BOSTON. 

SECTION  B  OF  THE  EAST  BOSTON  TUNNEL,  LONGITUDINAL 
SECTION  OF  ROOF-SHIELD.     NOV.  28,  1900. 


Plate  7. 


HEUOTYPE   CO.,    BOSTON. 

SECTION  B  OF  THE  EAST  BOSTON  TUNNEL,  DETAIL  OF  INTERIOR 
OF  ROOF-SHIELD.    NOV.  28,  1900. 
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timber  at  top  and  bottom  and  with  2-inch  plank  outside. 
This  method  has  been  continued  up  to  the  present  time,  Aug. 
15,  1901.  The  excavated  material  in  side-drifts  was  removed 
to  the  shaft  in  wheel-barrows  and  hoisted  to  the  surface  by  a 
derrick  and  hoisting  engine.  This  method  was  pursued  for 
the  first  200  feet,  until  the  shield  was  in  position  at  the 
bottom  of  the  shaft  and  ready  to  be  advanced.  When  the  side- 
drifts  had  been  driven  to  a  distance  of  40  or  50  feet,  the  bottom 
was  excavated  and  the  foundation  for  the  walls  was  put  in 
in  lengths  of  from  16  to  20  feet.  As  soon  as  this  concrete 
foundation  was  sufficiently  set,  a  longitudinal  6- inch  by  8-inch 
timber  was  placed  in  position  beneath  the  caps  overhead  and 
securely  supported  by  means  of  posts  set  on  the  concrete 
foundation,  and  3  feet  from  the  outer  line  of  the  tunnel. 
After  these  posts  were  securely  in  position,  the  outside  posts 
were  removed  and  the  concrete  wall  was  put  in  up  to  within 
16  inches  of  the  springing  line  of  the  arch.  These  operations 
followed  each  other  as  closely  as  the  necessary  working  space 
permitted. 

The  shield  (see  plates  3  to  11)  was  brought  to  the  ground 
mainly  in  two  sections,  and  in  such  shape  that  they  could  be 
easily  lowered  into  position  and  assembled  on  top  of  the 
finished  side- walls  in  the  shaft  —  which  was  timbered  in  such 
a  manner  as  to  facilitate  this  work.  When  the  shield  was 
assembled  and  riveted  16  hydraulic  jacks  were  placed  in  the 
openings  prepared  for  them  and  connected  with  pumps  also 
placed  in  the  shield.  It  rests  on  16  live  iron  rollers  (8  on  each 
side)  which  in  turn  rest  on  steel  plates  placed  on  top  of  the 
side-walls.  These  plates  are  flanged  to  act  as  a  guide  to  the 
shield  when  moving.  The  rollers  are  8  inches  in  diameter 
and  16  inches  long.  The  shield  was  moved  up  to  the  bulkhead, 
the  latter  was  removed  and  the  shield  forced  into  the  bank 
—  the  jacks  thrusting  against  12-inch  square  timbers  arranged 
so  that  the  pressure  was  transmitted  directly  to  the  arch  of  the 
completed  Section  A.  The  shield  was  forced  into  the  bank  to 
its  full  length,  the  interior  earth  being  removed  as  the  shield 
advanced,  and  the  first  arch  (2^  feet  long)  was  turned. 
Sixteen  lines  of  iron  push  rods,  each  3^  inches  in  diameter, 
and  about  30  inches  long,  are  imbedded  in  the  concrete  arch 
in  proper  position  to  receive  the  thrust  of  the  jacks.  Curved 
steel  ribs  made  of  10-iiich  channels  30  inches  apart  are  used 
as  centering  for  each  ring  of  arch.  Lagging  (4  inches  thick) 
cut  to  radial  lines  is  placed  on  the  ribs  as  the  concrete  is  put 
in.  Wooden  bulkheads  attached  to  the  plungers  of  the  hy- 
draulic jacks  help  to  confine  the  fresh  concrete.  A  cross  beam 
on  the  steel  rib  serves  as  a  support  for  the  platform  from 
which  the  concrete  is  put  into  the  arch.     The  final  keying 
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up  of  each  ring*  of  the  arch  is  done  through  two  holes  (about 
18  inches  in  diameter,  originally  intended  to  receive  hy- 
draulic jacks)  in  the  rear  girder  at  the  top  of  the  shield. 
Curved  sheet-iron  troughs  are  extended  from  these  holes  to  the 
top  of  the  arch.  Concrete  thrown  into  the  troughs  is  pushed 
by  properly  shaped  hand  rammers  into  the  remaining  un- 
filled space  at  the  crown  of  the  arch.  As  soon  as  one  rinff 
of  arch  is  completed  the  shield  is  forced  forward  30  inches 
and  another  ring  of  arch  is  put  in.  The  space  left  vacant  over 
the  completed  arch  ring  by  the  advancing  tail-piece  of  the 
shield  is  filled  with  grout,  composed  of  two  or  more  parts 
fine  sand  and  one  part  cement,  which  is  forced  through  a 
vertical  pipe  placed  at  the  crown  of  each  arch  ring.  Each 
centre  is  kept  in  place  for  30  days  and  is  then  struck  and 
carried  forward  to  be  used  again. 

The  excavation  of  the  core  is  done  at  the  same  time  the 
arch  is  being  built.  The  invert  is  excavated  and  concreted  in 
10-foot  sections  at  a  distance  of  about  20  to  30  feet  back  of 
the  shield.  The  side-drifts  and  walls  are  kept  uniformly  about 
100  feet  in  advance  of  the  shield .  These  methods  of  operation 
have  been  maintained  with  but  little  change  from  the  be- 
ginning. Inaccuracy  in  placing  the  rollers  under  the  shield 
has  sometimes  resulted  in  getting  the  shield  out  of  line,  — 
4  inches  in  one  case,  —  but  this  has  not  changed  the 
interior  axis  of  the  tunnel.  The  various  phases  of  construc- 
tion are  shown  on  plate  8. 

Small  cars,  each  with  a  capacity  of  about  one  cubic  yard, 
are  used  for  transporting  material  between  the  shaft  and 
the  headings.  There  are  three  main  lines  of  track  for  these 
cars,  inside  the  tunnel  southwest  of  the  air-locks.  Two  of 
these  tracks  are  on  the  sides  of  the  lower  part  of  the  tunnel, 
and  are  used  for  cars  loaded  with  excavated  earth  or  with 
concrete.  The  third  track  is  in  the  centre  and  near  the 
top  of  the  tunnel,  and  is  for  taking  in  cars  of  concrete 
used  in  constructing  the  upper  part  of  the  arch.  The  earth 
is  loaded  on  the  cars  at  the  heading,  taken  through  the 
locks  to  the  shaft,  lifted  by  the  cage  to  an  elevated  railroad, 
run  over  the  low  wooden  building  on  the  south  side  of 
Lewis  street,  and  there  emptied  by  dumping  into  ordinary 
gravel  cars,  which  are  hauled  away  by  the  Boston  &  Maine 
Railroad.  The  cars  are  moved  as  follows  :  From  the  head- 
ing up  an  incline  to  a  point  about  50  feet  from  the  air-locks, 
by  a  cable  worked  by  a  winding  engine  employing  com- 
pressed air ;  on  a  level  to  and  through  the  air-locks,  by 
momentum  and  with  the  men  guiding;  to  the  cage  in  the 
shaft,  on  a  level  and  with  men  pushing ;  raised  in  the  cage 
by  steam  power ;  on  a  level  along  the  elevated  railway,  by 
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man  power.  The  arraDgement  of  the  contractors'  plant  is 
shown  on  plate  11. 

The  specifications  provide,  regarding  the  dry  ingredients 
of  the  concrete,  that  "To  each  123  pounds  of  dry  Portland 
cement  there  shall  be  2^  cubic  feet  of  sand  and  4  cubic 
feet  of  gravel."  Crushed  stone  has  been  used  in  place  of 
gravel,  and  fine  crushed  stone  has  been  used  in  place  of  sand, 
and  for  the  portion  put  in  prior  to  the  use  of  compressed 
air  the  concrete  was  made  richer  in  cement  than  is  above 
stated.  The  mixing  phmt  is  so  arranged  that  the  cement  is 
passed  to  the  mixer  from  the  storage  shed  through  a  galvan- 
ized iron  tube,  and  the  stone  dust  and  broken  stone  from 
bins  directly  over  the  mixer,  all  w^ith  a  view  of  reducing 
the  handling  of  materials  to  a  minimum.  The  concrete, 
when  mixed,  is  dumped  directly  from  the  mixer  into  small 
cars,  in  which  it  is  carried  through  the  locks  to  the  headings. 

Some  experiments  in  regard  to  cement  and  concrete  are 
given  in  the  Appendix. 

When  the  shield  had  been  advanced  about  230  feet,  work 
was  suspended  for  about  two  weeks  to  put  in  the  three 
air  locks.  Each  of  these  is  27  feet  and  3  inches  long,  has 
an  internal  diameter  of  6  feet,  is  made  of  boiler-iron,  and 
has  at  each  end  a  tight-fitting  door  49  inches  high  and 
39  inches  wide.  The  locks  are  placed  about  110  feet  from 
the  shaft,  the  two  on  the  sides  being  about  6  feet  above  the 
invert,  and  the  middle  one  about  13.5  feet.  The  two  lower 
locks  are  used  for  working  purposes,  and  the  upper  middle 
lock  for  emergency  only.  A  dome-shaped  bulkhead  of  brick 
masonry,  convex  on  the  side  of  the  compressed  air,  3  feet 
thick,  with  angle  iron  hoops,  was  built  around  the  inner  end 
of  the  locks,  making  the  tunnel  beyond  this  point  a  tight 
compartment  in  which  compressed  air  could  be  held  without 
undue  leakage. 

For  the  benefit  of  non-professional  readers  it  may  be 
stated  that  an  air-lock  is  a  sort  of  vestibule  through  which 
men  and  materials  must  pass  in  going  from  the  free  air 
to  the  compressed  air  or  in  returning.  One  of  its  two 
doors  must  always  be  closed  to  prevent  the  escape  of  the 
compressed  air.  During  the  operation  of  going  in  both 
doors  are  for  a  time  tightly  closed  and  by  means  of 
valves  the  air  within  the  chamber  is  gradually  brouo-ht 
to  the  pressure  of  the  compressed  air,  when  the  inner 
door  may  be  opened.  In  going  out  a  similar  but  reverse 
process  is  used.  The  time  usually  taken  by  the  men  in 
passing  through  a  lock  is  about  one  minute.  Compressed 
air  was  at  first  used  —  May  5  —  with  a  pressure  of  only 
5    pounds  per  square    inch    above    the    atmosphere.      This 
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pressure  was  increased  somewhat  each  day  until  18 
pounds  was  reached.  Greater  pressure  will  doubtless  be 
required  later.  As  was  expected,  the  use  of  compressed  air 
lessened  the-  settlement  of  buildings  and  of  the  street.  It 
also  lessened  very  appreciably  the  stresses  on  the  drift 
timbers,  caused  by  the  surrounding  earth.  As  soon  as 
compressed  air  was  used  the  temperature  inside  advanced 
to  82°  F.,  at  about  which  point  it  has  since  remained.  One 
feature  tending;  to  increase  the  warmth  inside  the  tunnel 
is  the  heat  produced  by  chemical  action  in  the  concrete 
—  the  rise  of  temperature  in  the  middle  of  a  wall  two 
days  after  the  concrete  sets  being  40  *  degrees  above  that 
of  the  air  in  the  tunnel.  About  12  days  after  setting,  the 
temperature  has  receded  to  that  of-  the  air.  The  humidity 
is  very  high.  The  greatest  amount  of  carbonic  acid  gas 
found  at  any  time  in  the  tunnel  has  been  69  parts  in  10,000. 
Most  of  the  time  it  has  been  found  to  be  from  10  to  16  parts 
in  10,000.  The  compressed  air  is  delivered  behind  the 
shield,  in  the  top  of  the  shield,  and  in  both  drifts.  Air 
escaping  through  the  ground  to  the  surface  of  the  street  is 
very  noticeable  in  rainy  weather,  making  itself  evident  by 
bubbles  on  the  pavement.  The  sound  of  passing  ferry  boats 
and  of  a  pile  driver  working  near  by  has  been  plainly  heard 
by  men  in  the  drifts. 

Character  of  Material  Excavated.  —  The  greater  part  of 
the  excavated  material  up  to  the  present  time  (Aug.  15, 
1901)  has  been  blue  clay,  weighing  about  120  pounds  per 
cubic  foot.  For  a  length  of  300  feet  from  the  shaft  silt 
and  coarse  black  sand  were  found  near  the  crown  of  the  arch 
in  a  stratum  varying  in  thickness  from  1  to  10  feet.  Very 
little  water  was  encountered,  and  that  only  near  the  shaft  in 
the  sand  and  silt  stratum  just  mentioned.  This  water  was 
drained  into  a  sump  in  the  shaft  and  pumped  out  with  a 
small  Worthington  pump. 

Progress. 


•    Items. 

Date  of 

beginning, 

1900. 

Amount  of 

work  done 

during  the 

year  ending 

Aug.  15,  1901. 

Progress  for 
■week  ending 
Aug.  15,  1901. 

Estimated 

total 
quantities. 

Excavation 

Aug.  13 
Sept.  19 

Cubic  yards. 
15,824 

5,017 

Cubic  yards. 
700 
234 

Cubic  yards. 
102,000 

Concrete    

39,000 

*  The  result  of  one  experiment- 
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At  the  present  time  (Aug.  15,  1901)  636  feet  of  the 
masonry  structure  is  practically  completed,  each  side-wall 
is  constructed  for  about  105  feet  in  advance,  and  the  headings 
of  the  side-drifts  are  some  46  feet  still  further  beyond. 

Some  data  in  regard  to  progress  with  the  shield  are  : 


Some  parts  lowered  into  shaft 
All  on  the  ground 
Substantially  erected  . 
First  move  in  advance 
First  arch  turned 


Nov.  30,  1900. 
Dec.  1,  1900. 
Jan.  1.  1901. 
Jan.  5,  1901. 
Jan.  26,  1901. 


The  progress  since  January  26  is  shown  by  the  following 
table  : 


Monday  mornings,  1901. 


Jan.      28. 

Feb.        4. 

11. 

"        18. 

25. 

March    4. 

"        11. 

18. 

"       25. 

April       1 . 


May 


June 


15. 
22. 
29. 

6. 
13. 
20. 
27. 

3. 


Station  of  forward 
end  of  rib. 


Carried  forward . 


8  -1-57.92 
8  -h  67.92 

8  -\-  85.42 

9  -f-  05.42 
9  4-  25.42 
9  +  37.92 
9  -f  60.92 
9  -}-  88.42 

10-1-  18.42 
10  -j-  37.50 
10  -\-  65.00 
10  -|-  82.50 
1.0  +  85.00 
10  -f-  85.00 

10  -{-  95.00 

11  -\-  15.00 
11  -1-37.50 
11  4-57.50 
11  -I-  77.50 


Progress  during 
week,  feet. 


2.50 
10.00 
17.50 
20.00 
20.00 
12.50 
23.00 
,27.50 
30.00 
19.08 
27.50 
17.50 
2.50 
0.00 
10.00 
20.00 
22.50 
20.00 
20.00 


322.08 
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Monday  mornings,  1901. 


Ju 


Aug. 


Brought  forward. 

June     10 

17 

24 

1. 


15. 
22. 
29. 
5. 
12. 


Total 


Station  of  forward 
end  of  rib. 


12  +  00.00 
12  4-22.50 
12  4-  40.00 
12  4-67.50 

12  -f-  92.50 

13  -I-  22.50 
13  -I-  52.50 

13  +82.50 

14  +  12.50 
14  -1-  40.00 


Progress  during 
week,  feet. 


322.08 
22.50 
22.50 
17.50 
27.50 
25.00 
30.00 
30.00 
30.00 
30.00 
27.50 


584.58 


There  are  about  22  cubic  yards  of  excavation  per  running 
foot  of  tunnel  and  about  8  cubic  yards  of  concrete. 

The  total  force  of  men  ordinarily  employed  is  approxi- 
mately 140.  These  are  about  equally  divided  between  day 
and  night  shifts  of  11  hours  each,  working  6  days  per  week. 

Lines  and  Grades. — The  alignment  of  the  tunnel  is  main- 
tained by  producing  lines  into  each  side-drift,  each  line  being 
9  feet  from  the  centre  of  the  tunnel.  From  these  two  lines 
the  walls  are  put  in,  the  position  of  arch  and  invert  being 
fixed  by  the  walls.  Grades  are  also  given  for  the  walls 
and  for  the  steel  ribs  which  support  each  30-inch  ring  of 
arch.  The  lines  were  transferred  from  the  surface  of  the  street 
through  Section  A  and  down  through  the  shaft  at  the  begin- 
ning of  Section  B.  No  difficulty  has  been  experienced  in 
transferrino;  lines  through  the  air  locks.  Lines  on  each  side 
of  the  harbor  were  connected  together  by  means  of  triangula- 
tion. 

Death  of  Samuel  Rosnosky.— At  3  P.M.,  Dec.  5,  1900, 
while  assisting  in  triangulating  across  the  harbor,  Samuel 
Rosnosky,  rodman,  in  the  employ  of  the  Transit  Commis- 
sion, had  both  hips  crushed  by  a  large  metal  cjdinder  rolling 
upon  him  from  a  small  hand  truck  which  he  with  others  was 
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in  the  act  of  moving  out  of  line,  on  Lockwood's  wharf.  He 
died  at  about  6  o'clock  that  evening.  Mr.  Rosnosky  was  a 
young  man  of  more  than  average  ability,  who  performed  his 
duties  faithfully  and  well ,  and  w^hose  character  was  so  attrac- 
tive that  his  death  was  deeply  regretted  by  all  who  had 
associated  with  him.  This  is  the  only  fatal  accident  which 
has  occurred  to  any  member  of  the  engineering  staff  of  the 
Commission  during  its  seven  years  of  service. 

Borings  in  Connection  with  the  Change  of  Route  for 

Section  B. 

Nineteen  land  borings  and  59  harbor  borings,  varying  in 
depth  from  34  feet  to  80  feet,  have  been  made  for  this  work 
during  the  year  ending  Aug.  15,  1901,  by  Edward  A. 
Clark  of  170  Summer  street,  Boston,  under  a  contract  with 
the  Transit  Commission. 

Work   Done   on    Changes    in    Subway   near   Pleasant 
Street  during  the  Year  Ending  Aug.   15,   1901. 

Location.  —  In  and  adjacent  to  the  nearly  triangular  space  included 
between  Shawmut  avenue  and  Tremont  street,  and  between  Warrenton 
street  and  Pleasant  street. 

Contractor  for  Steel-work. — G.  W.  &  F.  Smith  Iron  Company,  Roxbury. 

Contractor  for  Construction.  —  Patrick  McGovern,  57  May  wood  street, 
Roxbury. 

Transit  Commission  Engineers.  —  Edmund  S.  Davis  (until  his  leg 
was  broken,  in  an  accident  which  occurred  on  the  work  October  15),  Wra. 
W.  Lewis  (from  October  16  to  the  completion  of  the  work),  Assistant 
ICngineers;  Harry  S.  R.  McCurdy,  transitman ;  Albert  J.  Holmes, 
rodraan  ;  Henry  P.  Reddington,  day  inspector;  John  J.  Falvey,  night 
inspector. 


Contract  for 

Date  of 
contract. 

Work  begun. 

Date  of  certificate 
of  completion. 

Furnishing  steel 
Construction 

Aug.  30,  1900. 
Sept.  5,  1900. 

Sept.  10,  1900. 

Dec.  19,  1900. 

General  Description  of  Structure.  —  As  originally  built 
the  southern  end  of  the  subway  was  an  open  four-track  in- 
clined approach  which  permitted  the  street  surface  cars  to 
descend  and  enter  the  subway  and  vice  versa.  The  two  west- 
erly tracks  connected  with  the  surface  tracks  in  Tremont 
street  and  the  two  easterly  tracks  with  the  surface  tracks  in 
Shawmut  avenue. 

The  work  in  this  locality  was  to  make  such  changes  in  the 
subway  as  was  required  to  enable  trains  from  the  elevated  rail- 
way to  go  under  Pleasant  street  and  enter  the  subway.  All 
the  work  on  the  subway  terminated  at  the  northerly  side  of 
Pleasant   street.     The    inclined  approach   thereto,   through 
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private  property  easterly  of  Porter  street  and  south  of  and 
under  Pleasant  street,  was  constructed  by  the  Elevated 
Eailway  Company.  The  change  in  the  subway  consisted  in 
lowering  the  grade  of  the  extreme  easterly  and  extreme 
westerly  inverts  so  as  to  connect  with  the  lower  end  of  the 
inclined  approach  (leading  from  the  elevated  structure  to  the 
subway),  built  by  the  Boston  Elevated  Railway  Company 
under  Pleasant  street,  and  building  an  island  platform,  for 
the  use  of  the  cars  from  the  elevated  road,  between  these 
two  tracks.  The  use  of  the  two  inside  tracks  was  discon- 
tinued when  the  elevated  was  put  in  operation.  The  change 
begins  in  the  subway  about  150  feet  north  from  the  portal. 

The  original  subway  walls  are  underpinned  with  concrete. 
The  steel  posts  in  the  side-walls  are  spliced  to  the  required 
length.  A  concrete  retaining  wall  with  granite  face  was 
built  on  each  side  from  the  subway  portal  connecting  with 
the  Boston  Elevated  Railway  Company's  work  at  Pleasant 
street.  A  30-inch  water-pipe  in  Tremont  street  which  in- 
terfered with  the  side-wall  for  a  short  distance  was  relo- 
cated for  about  50  feet. 

Method  of  Operation.  —  The  underpinning  of  the  walls  was 
done  in  small  sections,  each  about  six  feet  long,  taken  alter- 
nately. While  the  work  on  the  westerly  side  was  going  on 
all  the  cars  were  run  on  the  two  easterly  tracks.  When 
the  work  on  the  westerly  side  was  completed  a  temporary 
wooden  trestle  was  built  by  the  railway  company  and  all 
the  cars  were  run  over  it,  thus  giving  an  opportunity  to 
finish  the  easterly  side.  Work  was  carried  on  day  and 
nio-ht. 


Two  Sub-Passageways  in  the  Sgollay-square  Station 
OF  THE  Subway,  Connecting  the  Easterly  Plat- 
form WITH  THE  Central  Platform. 

Co7iiractors . 

Excavation,  furnishing,  and  putting  in  place  concrete  masonry,  re- 
moving old  concrete  masonry,  furnishing  and  applying  coating  of  Port- 
land cement  mortar,  applying  Waterproofing,  setting  steel  I-beams, 
lajing  6-inch  vitrified  pipe,  brick-work  .made  with  Portland  cement 
mortar,  etc.,  Metropolitan  Contracting  Company,  95  Milk  street, 
Boston. 

Setting  about  254  square  yards  of  backing  composed  of  terra  cotta 
half-ribbed  tiles,  M.  J.  FitzGerald,  20  Dickinson  street,  Somerville. 

Furnishing  and  putting  in  place  3-inch  X  6-inch  Opalite  tiles  on  Myalls 
and  ceiling  in  the  northerly  sub-passageway  and  f-inch  X  8-inch  X  6- 
mch  enameled  clay  tiles  in  the  southerly  sub-passageway,  William  H. 
Smith,  2A  Park  street,  Boston. 

Furnishing  and  putting  in  place  artificial  stone  for  floors,  stairs,  and 
landings,  furnishing  and  setting  strips  of  Mason  Safety  Tread,  furnish- 
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ing  and  erecting  iron  fence  around  two  openings  on  the  easterly  jslat- 
form,  etc.,  W.  A.  Murtfeldt  Co.,  192  Devonshire  street,  Boston. 

Furnishing  and  putting  in  place  wooden  hand-rails,  Isaac  McLean, 
31  and  33  Lancaster  street,  Boston. 

Table  of  Progress. 

Date  of  contract.      Date  of  substantial 
completion. 

Excavation,  concrete  masonry,  etc.  .  April  iio,  1901  May  19,  1901 

Terra  cotta  half-ribbed  tiles     .         .         .  May    15,  1901  May  23,  1901 

Opalite  tiles  and  enameled  clay  tiles  .  May    20,1901  May  31,  1901 

Artificial  stonework  for  floors  and  stairs 

and  iron  fence May    14,  1901  June   3,  1901 

Wooden  hand-rails  .....  June     3,  1901  June    5,  1901 

The  above-mentioned  sub-pas8ageways  were  made  at  the 
request  of  the  Boston  Elevated  Railway  Company  as  a 
part  of  its  scheme  for  adapting  the  Scollay-square  station  to 
the  running  of  elevated  trains.  The  walls  of  the  passageways 
are  constructed  mainly  of  concrete  and  the  roofs  are  strength- 
ened by  6-inch  steel  I-beams.  Each  passage  is  4  feet  6 
inches  wide  inside  and  has  an  internal  height  of  7  feet  6 
inches.  The  floor  lengths  in  the  northerly  and  southerly  sub- 
passageways  are  respectively  about  33  and  27  feet. 

All  operations  on  the  surface  of  the  platforms  and  stair- 
ways were  conducted  within  spaces  enclosed  by  smooth 
board  fences.  The  cars  ran  at  short  intervals  through  the 
station  between  six  o'clock  in  the  morning-  and  twelve 
o'clock  at  night,  and  experimental  and  other  cars  ran  more 
or  less  during  the  intervening  time.  There  was  no  inter- 
ference with  the  running  of  cars  except  as  allowed  by  the 
officers  of  the  railway  company.  The  contractors  were  per- 
mitted to  bring  in  and  take  out  material  throuo:h  the  north 
Scollay-square  exit  and  through  one-half  of  the  Brattle-street 
exit,  and  cars  loaded  by  them  with  construction  material  or 
surplus  earth  or  waste  were  hauled,  when  required,  by  trolley 
cars,  between  the  Scollay-square  station  and  the  incline  at 
Travers  street. 

Resj^ectfuUy  submitted, 

H.  A.  Carson, 

Chief  Engineer. 
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APPENDIX   B. 


Comparative  Tests  of  Concrete  Briquettes,  part  of  which 
WERE  KEPT  30  Days  in  Compressed  Air  30  Lbs.  per  Sq.  Inch 
above  the  Atmosphere,  and  part  of  which  were  kept  for 
THE  Same  Length  of  Time  in  the  Normal  Atmosphere.  — 
Showing  Breaking  Stress  in  Lbs.  per  Sq.  Inch. 
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Average 

Average 

Average 

430 
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623 

Note.  —  The  average  diameter  of  the  broken  stone  was  \  inch. 
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APPENDIX  C. 


Shrinkage  of  Concrete  after  Setting. 

Observations  were  made  by  Mr.  H.  S.  R.  McCurdy,  transitman,  to  measure 
the  shrinkage  which  takes  place  in  concrete  after  it  has  set.  Two  beams  of 
concrete  were  used.  The  first,  kept  in  air,  was  8  inches  square  and  had  an 
effective  length  of  8.9  feet.  It  was  anchored  at  one  end  to  the  masonry  of 
the  subway.  Its  free  end  was  so  connected  with  the  trunions  of  a  transit 
instrument  as  to  cause  the  latter  to  revolve  with  any  change  in  the  length  of 
the  beam.  The  transit  was  directed  to  a  vertical  levelling  rod  about  240  feet 
away  from  which  readings  could  be  taken.  This  arrangement  magnified 
about  3,850  times  the  movements  of  the  beam. 

Some  changes  of  temperature  took  place  during  the  period  of  observation 
and  an  allowance  was  made  for  expansion  of  .0008  in.  for  each  degree 
Fahrenheit.  Mr.  McCurdy  concluded  from  his  observation  that  a  concrete 
beam  100  feet  long  would  in  12  Aveeks,  if  the  temperature  remained  constant, 
shrink  about  .028  of  a  foot.  His  other  observations  were  made  on  a  beam  of 
the  same  size  as  the  first,  but  which  was  kept  in  water  for  12  weeks.  He 
found  that  the  shrinkage  in  this,  after  making  allowances  for  changes  in 
temperature,  was  about  two-thirds  that  of  the  beam  that  was  kept  in  air. 
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APPENDIX  D. 


Report  of  Professor  Henry  Carmichael  Nov.  2,  1900,  on 
Sample  of  Clay  from  Section  B  of  the  East  Boston  Tun- 
nel, TAKEN  Oct.  29,  1900,  at  Station  8  -|-  90,  Elevation  74, 
"WEIGHING  120  Lbs.  per  Cubic  Foot. 

"  The  sample  of  clay  submitted  by  you  October  29,  has  been  analyzed 
with  results  as  under  : 

Moisture 25.81  per  cent. 

Salt 0.37       " 

Quartz,  sand  .....  3.29       " 

Clay. (by  difference)       ....  70.53       " 

"Note.  —  The  clay  above  determined  was  dried  at  100  degrees  C, 
and  the  water  stated  in  the  analysis  does  not  include  the  water 
chemically  combined  in  the  clay.     The  clay  is  very  plastic." 


Appendix. 
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APPENDIX  E. 


Canvass  of  Bids  for  Furnishing  Loam  in  Park,  Maverick  Square, 
East  Boston.    Bids  received  Aug.  21,  1900. 


Gow  &  Fobs, 
8  Exchange  PI. 

M.  S.  Haley, 

96  Maverick  St., 

Chelsea. 

National  Contracting  Co., 
70  Kilby  St. 

200  cu.  yds.  loam  to  be  1 
hauled    from    storage  >• 
and  graded    J 

W  70 
140  00 

1  70 
680  00 

$0  60 
120  00 

1.  50 
600  00 

Cost +  15%  or  $1.00 
200  00 

400  cu.  yds.  loam  to  be  "1 
furnished  and  graded.  / 

1  25 
500  00 

Totals 

$820  00 

$720  00 

$700  00 
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APPEIN^DIX   F. 


Canvass  of  Bids  for  Furnishing  and  Setting  New  Curbstone 
AND  Resetting  Old  Curbstone  around  Park  in  Maverick 
Square,  East  Boston.    Bids  received  Sept.  4,  1900. 


Bidders  and  Addresses. 


A,  A.  Libby  &  Co., 

79  Milk  street 


P.  McGovern, 

57  May  wood  street,  Roxbury. 

Gow  &  Foss, 

8  Exchange  place 


Amount  of  Bid. 


$1,925  00 
1,642  00 
1,507  74 


Appendix. 


47 


X 
Q 

Ph 
pin 


O 

o 

o 
o 

o 

CO 

o 

00 

o 

,-1 

^ 

'^ 

t^ 

CO 

^ 

1— 1 

t^ 

t^ 

05 

C^l 

a 

»o 

•* 

1— i 

"l 

o 

1 

00 

o" 

o 

o 

cc 

CO 

CO 

CO 

(M 

5^1 

m^ 

^^  c^l 

o  o 

lO  o 

lO  o 

o  o 

■oia  'tpua:  'ipj 

<M 

oq  l^ 

CO  00 

cq  o 

1—1    ^)H 

.-H   l» 

paj,TBX  JO  'spA  '68  009'S 

O^ 

m 

o 
o  ^- 

o^ 

U5 

o 

o^ 

o 

o 

o 

o 

o 

•IjBqdsv  'SanBOO 

lO  o 

CO 

oo 

>o  o 

CO 

o  o 

CO 

o  o 

CO 

jooadaaijB^  -spi  -bg  099 

1— 1 

O  CO 

o 

O  CO 

O  CO 

00 
O  05 

00 
O  05 

«&oq 

CO 

<M 

-^ 

-.im-iopt  -TOOQ  -uoj^  JO 

»c  o 

o  o 
la  o 

o  o 

lO  o 

o  o 

CO  o 

lO  o 
CO  >o 

gaiiBOQ  JO  -spA  -bg  ooo'l 

c 

o 

o 

o 

CO 

o 

o=^ 

•siiBAapig  no  3aidoo 

o  o 

o  o 

o  ^ 

o  o 

o  o 

o  o 

o  o 

O  CO 

O  00 

o 
o  _r 

lO  »o 

aimBJO     'sPi     '"^0    is 

^ 

lO  lO 

^  00 

c^  _? 

>0  CO 

gaiXBI    pnB    gniqsinJtia; 

CO  -* 

men 

CO  i-H 

C5 

^ '-' 

-*  '-' 

CO  lO 
C5 

o  o 

o  c 

o  o 

o  o 

2'=' 

•suBAiapig  JOJ  jCjaos 

o  -* 

o  »o 

00 

o  »o 

O  CO 
CO 

-Bj^  anoig   -spA   -no  oi 

& 

5^  _r 

to     - 

m  _- 

05  __;- 

guiilBT;  pat!    gmqsiwn^ 

in  '-* 

CM  " 

O  O 

O  'O 

o  o 

o  lo 

lo  o 

O  lO 

lO    •>! 

O  iC 

lO  t~ 

(?^  »o 

MBUOH 

•niao     "l-iod      XanosBW 

5fc! 

05_ 

CO 

*2~ 

o 

^2 

^CO 

o 

o  o 

lO  >« 

M5  O 

o  o 

o  o 

•9di<i  pagi-niA 
•ni-t  'l^i  'an;  008  Sai^«T. 

?? 

CO  o 
o  " 

o  lo 

^  o 
o  o 

o  o 

^e= 

c- 

CO 

o 

O  O 

o  o 

lO  o 

IM  O 

lO  o 

■odij  pagi-UiA 

^ 

lO  O 

-*  o 

(M  lO 

—1   00 

'»  lO 

-ni-9  'la   ■nil  06  SuijCbt; 

O  lO 

o  <x> 

O  <M 

o  o 

O  IN 

m^ 

CO 

-rq 

<M 

O  o 

lo  in 

lo  o 

o  o 

in  in 

•adia  pagi.niA  'ni-Sl 

«K 

52  00 

>o  o 

(>4   O 

CVJ  O 

CO  O 

•;>g[     "niT    COS     SauiTB-J 

o 

O  >0 

o 

o 

•IU.10HBIJ  Japan  3uii 

o  ^ 

o  o 

o 

•-I  00 

O  '^ 

lo  o 

to 

CO  -)H 

o^ 

CD 

00  o 

CM  lO 

-[i^  [0ABJ9  -spA-nOoSo 

00 

CO 

o 

T-H  lO 

lO 

CO 

•sisoj  Qi  Snioiidg  pui3 

"8 

CO 

'::: 

■  o 
•  o 

•  o 

•  in 

sianuBqo  [aa;s  SaiAOuiajx 

CO 

•  CJ 

•  lO 

■  lO 

•   CO 

o  o 

o  lo 

o  lo 

o  o 

O  CM 

o  o 

lO  t- 

lO  o 

O  lO 

O  lO 

■paAoina'a  aq  oj  a^ajo 

A 

^ 

t~ 

■* 

CO 

in 

-noo   pio  'sPA  '"0  OiS 

g- 

'^^- 

^c" 

lO  ^'• 

^CO" 

m 

o  o 

lO  o 

lO  o 

o  o 

t-  o 

-^  o 

CO  o 

(M  O 

o  o 

02  00 

•nopBABO 

8 

to 

^ 

o 

'*_ 

CO 

-xa  m-iBg:  -spa  '^b  ooo't' 

^'cT 

^cT 

^  o~ 

^  t^ 

,—'■'— 

.-^^ 

,_^_, 

^^— . 

,—'*—, 

-   . 

jj  J^ 

bo    • 

_    • 

6    • 

G    CO 

a    • 

c 

n  • 

o  ; 

to    oj 

O    CB 

if  M 

a  1 

d    - 
.2  6 

!h     to" 

0)    so 

05! 
0 

ffl  ' 

mI 

s- 

o     • 

0   M 

^" 

ISO 

15  P^ 

48 


Boston  Transit  Commission. 


I— I 


Iz 

o 

H 

^ 

H 

CZ2 

« 

■a! 

W 

;z; 

on 

Ph 

s 

t) 

c/J 

o 

H 

H 

o 

H 

rT^ 

U) 

1— 1 

o 

CO 

M 

> 

(?; 

O 

<« 

^ 

o 

H 

0 

w 

Cf) 

5^ 

W 

a 

h-l 

o 

n 

w 

C 

gM 

o 

f:: 

iz; 

[-1 

o 

■ 

'M 

0 

S 

z 

o 

<u 

K 

0 

w 

•^ 

^ 

■< 

a 

H 

C/J 

W 

U 

w 

PJ 

Ph 

H 

£ 

cy2 

C5 

!z; 

O 

s 

>< 

p 

O 

pqffl 

Pi 

c 

t^ 

rr 

p 

P3 

K5 

10           0 

Oi 

00                <M            1 

•siejox 

(M 

o- 

»ft 

C<) 

'i 

"O 

t^ 

IT 

^ 

€& 

05       • 

CI 

CO      • 

•Snijsi<J           2 
-uioo'jo  erajx     § 

H 

^^ 

<M      . 

c"    • 

n 

a    • 

ce    • 

OS 

eS     • 

i-s    ; 

^-s 

*-i     '. 

t^    " 

t- 

t-     . 

•Sajanig        g 

cj    • 

a 

fi      • 

03      • 

a 

cS     ■ 

l-j      1 

>-i 

1-s  : 

•aoBidui^nd  pnB 

0  C<1 

00      00 

00             0  QO 

paqsinj'nj  aja.ia 

.- 

-noO'spi-noQ-l 

«  s> 

0  c;        OJ  N          1 

S'^ 

!• 

0  0 

00            00 

•j^JUOSBJ^ 

10  0 

00            00 

2towa  'sPA  "not 

CO  ^ 

cc  -tH         0  -* 

(N  C3 

■-1  «5       — 1  <r> 

^ 

•  (iiBqdBY) 

0  0 
00 

00      00 

CM   0           10   0 

SaijBoo  joojd 

0  c. 

0  10         0  Oi 

-.i9jBAi-spA-tiS8I 

«= 

0  0 

00         00 

•JBJJOpi 

t-  0 

10  0         00 

laaraao       paBj 

0  00 

00       O-* 

-^joa  -fipi  -bg  ot 

«&ir5 

(M                <M 

70  pasodsTp  pnu 

So 
0  0 

00         00 
00         00 

paAotuaj    aja.10 

>n  10 

10  »c      >o  »o 

-uoo    -pi    -no  X 

(M  <N 

10  lO 

10  10          0  0            1 

•i3M.8g  adi<j 

t-  t- 

oq  Cv 

CO  ^ 

•ni-8   •}£'nnSIl 

1-1 1^ 

*"* 

1 

10  0 

00         00 

•jaM.ag  adij 

So 

>o  0       .-10 

•ni-OT  ■'iS.  •un  OOS 

rH    0 

^0     -10 

0            CO 

i 

CO                iM 

( 

13      • 
0      • 
0      • 

00 

0)      . 
-5      • 

CO 

^      '. 

oS 

^ 

m 

^  : 

^  : 

Oi 

ft  ; 

72 

s 

a)    • 

t^  • 

00 

CO 

!                         P 

in    ; 

j=     . 

AND  A 

It    !h 

P^  :    . 

R 

n 

IH 

PQ 

0    « 
0    0) 

0.£ 

Ml 

&  Foss,  6 
ston  . . . 

i  -^ 
■^  "" 

|m 

Ph 

0 

0 

Appendix. 


4i9 


I— I 
Q 


o 

H 
H 

« 
W 

CO 


<^ 

CC 
O 

H 

W 
O 
6h 

CO 

Q 
O 


< 
Iz; 
O 


O 

o 

o 

o 

o 

«o 

o 

>o 

hi 

o 

^ 

1-H 

C5 

<l 

o 

CO 

CO 

l^ 

e 

00 

(M 

o 

00 

o 

H 

CO 

lO 

■rt< 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

•0|8  'B§ai 

-p[ina  'sjfOB.i  J,  Saiioaj 

•^ 

o 
o 

o 

o 

C>1 

-0.1J    pnu    gai'jaoddng 

l^ 

lO 

1          '        m 

o  o 

o  o 

o  o 

o  o 

•jI.iojM 

o  o 

oo 

o  o 

o  o 

-jjoug     -spi    -no    oS 

•-* 

lO  o 

00  O 

00  o 

00  O 

(M  O 

.-1  o 

1-1  CD 

rH  CO 



.  m'-' 

oo 

CO 

CO 

o  o 

lO  o 

o  o 

O  o 

•adij  no-iJiv 

o  o 

t-  ^ 

lO  o 

lO  O 

■ni-9     "\d     'Wi    OS 

**• 

■-H  O 

O  lO 

o  o 

o  o 

€g:<^^ 

" 

*"* 

'"' 

o  o 

o  o 

o  o 

o  o 

c  o 

o  o 

o  o 

o  o 

•p8.ino 

-9p!  pan  90B[j  ni  lag 

& 

lO  o 

lo  o 

^1  »Cl 

o  o 

t H 

lasig  puB  uo.li  snox  C 

m 

o  o 

•o  o 

o  o 

lO  o 

CO  o 

^  o 

-*  o 

CO  o 

■)!T!qd 

-ey    'SnijBoo    joo.id 

'K 

o  -+ 

O  CO 

O  12 

CO 

O  OS 

-iai^M.  ""ePA  "^S   0f8 

(M 

o  o 

c  o 

o  o 

o  o 

00  o 

■^c  o 

>o  o 

>o  o 

MEj.ioK  Hiaai 

-90  pnB[iJ0j  JO  §ai 

® 

O  <M 
1^ 

o  ■* 
o 

o  o 

o  o 

-a9»BBi^   -spi  -bs  ot8 

(M 

cq 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

MBViojij  inoruaf) 

pnB|l.TOrI  jC.IU08BJ[^ 

1^ 

C<)  o 

o  o 

oo 
^  o 

o  o 

^  o 

ajaaoQoo-spi  -no  08I 

^.-H 

00 

00 

00 

(ri~ 

^ 

^ 

'-' 

o  o 

o  o 

o  o 

o  o 

o  o 

oo 

o  o 

o  o 

•paAoroajj 

;^ 

tn  o 

»o  o 

(M  O 

00  o 

919jonoo  -spj^  -no   oi 

.-1  lO 

o 

,-1  ^ 

00 

CD 

o  o 

lO  o 

o  o 

iC  o 

o  o 

t~  lO 

lO  o 

O  lO 

•QOIl^ABD 

8 

lo  o 

(M  <M 

IM  lO 

Cq    -H 

-xaqiaBa-spi-nooiS 

00 

00 

'-'" 

,-^-^ 

^>--^ 

,— ^^ 

.-^^-~ 

-*     • 

, 

1 

CO      • 

M     ■ 

>-.   . 

be  ^ 

31 

H  : 

K 
CO    o 

-  o 

o     - 

1  i^ 

.S -2 

o  o 

"S  J" 

o  "S 

M     oj 

•^  o 

o  *^ 

OS 

"5  '* 

^1 

60 

,i4  rs 

Pi 

-y^ 

o  c 

o    r 

c  o 

t  " 

'u    ? 

is  c 

CSOJ 

s« 

Is  ^ 

^o 

f^ 

o 

c 

s 

50 


Boston  Transit  Commission. 


I— ( 


o 

H 

CO 

o 

H 
<( 
H 

<i 
D 
C 
CC 

!h 

^s 


'"' 

>H 

aj 

<! 

g 

^ 

ft 

W 

fc) 

C 

t> 

-t< 

rA> 

W 

r/) 

O 

<l 

w 

P-( 

« 

t>o15 


"3  ^ 
o  o 

Ha 


sti:- 


a 

.  a 


^  .2 

5  "en 

T3.2 
0)     00 

■s  a 

-0.2 
.2  3 

3  o 

«4H   Q 

1=1  a 

I-  a 

3   o 

^a 

13   O 

Apprndix. 


51 


I— I 


H 

O 

<) 

;» 

tc 

«! 

Ph 

M 

& 

C» 

o 

^ 

1—1 
o 

H 

Oi 

K 

O  '^ 

(^ 

'"' 

Is] 

>H 

J 

<!! 

H 

^ 

|H 

Q 

<J 

W 

1-1 

>* 

o 

U 

Q 

O 

W 

K 

h! 

(/) 

» 

Q 

< 

pq 

^ 

W 

>- 

K 

<; 

o 

'i? 

< 

a 

ij 

n 

Ph 

CC 

12; 

^ 

o 

o 

14 

H 

<< 

W 

H 

C/J 

55  ,9^ 


,a 

ts 

^  o 

'V 

r3 

0)   rt 

Ol 

Qj   O 

(P 

OJ 

a 
3 

CS 

ai 

to 

o   <1> 

=4H     bX) 

a 

c 

O 

O 

^    ft 

r3 

'^ 

^ , 

^ , 

T) 

6D 

0) 

0) 

0) 

QJ 

0) 

cs 

cS 

CS 

cS 

a 

CO 

C/3 

«1 

« 

SB 

-t-< 

■1-3 

■t^ 

4^ 

4J 

o 

o 

o 

o 

o 

m 

:z; 

^ 

^ 

;^ 

;2; 

■a  k"   • 


o 

o 

o 

o 

o 

o 

o 

OO  -* 

CO  O 

o 

o 

o 

CO  t^ 

o 

lO 

o 

_l 

^ 

S"* 

00 

-* 

■~o 

CO 

1— ( 

^ 

-# 

m'~' 

o  o 

o  o 

c  o 

o  o 

00 

o 

o  o 

o  o 

o  o 

o 

•o 

'^  o 

^  o 

"  o 

1 — 1 

CO 

CO  O 

o^  t- 

05    t- 

1— ( 

'^ 

.-^  CO 

00  C<) 

00  <M 

€©■ 

13  O 


IC 

lO 

.  ~ 

l^ 

t^ 

o 

lO 

iO 

02 

o 

;      -* 

-* 

Xj*      X  « 


•" 

>, 

C5  J2 

X 

3 

b 

ii! 

o 

X  * 


i 

<      ■ 

-51 

M 

a; 

!N       . 

C<1 

cS 

O 

-      . 

- 

Ph    : 

:       CC 

o  : 

o 

<  : 

o  • 

O 

QJ      ■ 

o 

bD 

.2^ 

•3   ■ 

N 

cS   <1> 

«   a 

.■tS 

Pai 

1^  t 

cc    • 

.          ^ 

to 

l-rsS 


fe>^        fc>-M 


tP    cj 

o 


^  Ph 
O 


52 


Boston  Transit  Commission. 


I— I 
P 

<1 


Iz; 

o 

H 

o 

<!  oi 

H 

.— 1 

r/? 

^ 

^ 

H 

M 

^ 

<< 

!Jr==i 

C 

r/) 

M 

W 

>H 

;> 

-5! 

b; 

i-l 

o 

hH 

w 

O 

^^ 

u 

U) 

02 

M 

g 

pq 

rr> 

>H 

i/j 

<i! 

o 

^ 

!? 

W 

;z; 

o 

w 

«! 

CLi 

CO 
en 

O 

P-i 
1 

!zi 

la 

P 

P 

O 

rn 

PS 

<! 

o 

C^ 

^ 

O 

H 

'A 

;z; 

t^ 

a 

P^ 

;z; 

o 

< 

<: 

^ 

h-! 

w 

Ph 

< 

w 

t^ 

25 

H 

e 

IH 

Iz; 

H 

H 
H 
O 
Ph 

CO 

iz; 

t4 
;z; 
o 

H 

rA? 

b 

;z; 

h) 

-< 

rr 

o 

^ 

S^ 

to 

P5 

H 

'hJ 

r^ 

;^ 

<5 

O  □ 

o  ^ 

03    H 


tj 

b 

s~ 

QJ       . 

<D       . 

^.2 

^.2 

^  9 

rt.o 

3 
bo 

03    rt 

CD      CS 

OD     C^ 

!-.     O 

!-     O 

;-    O 

Sea 

P  '-C 

dtp; 

H 

^•^ 

-=  o 

^  o 

c 

s 

c 

00 

-* 

00 

-* 

(>) 

T 

P 


s  S  «  rt 

<5 


=  2 

rt.2 

05     03 

03     53 

s-  o 

:r  q3 

DCPI 

o  -^ 

o  • -; 

^   o 

^  o 

fl 

fl 

o 


pp 


o  ii 

m    CO 

P-  o 

BP: 


DCfl 


a 


§pq 


•<  <u 


Appendix. 


53 


l-H 


CO 

<) 
o 


izas 


3 « 

A  > 

<  ^ 

kJ  CO 

P-i  o 


H 
H 

ft 

< 

s 

^-{ 

K 
P 

P3 
O 


<i1 


u    t^ 

1 

O    08 

■a 

a> 

C3 

^    to 

a;  w 

ft 
H 

^ 

^   S 

o 

o             • 

P< 

o 

O 

iz; 

o 

.a 

^ 

o 

^ 

d 

3 

13 

cm 

W 

o 

o           c 

o 

o 

• 

o           c 

<x> 

CD 

03 

(M                 <M 

l-H 

O 

^                    IT 

iM 

T-H 

C^J^                C 

(M 

o 

T—l                                  «— 

»-H 

1—1 

€©= 

i 

o  o       o  c 

o  o 

o  o 

D 
3 
O 

o  o      o  c 

CO  o 

CD  O 

<M  O          O  <N 

h-  ^ 

t~  -* 

S 

t-  t^          .-H  -^ 

lO  CD 

1-  CO 

<1 

c;  c^ 

t-  IM 

-a-a-i 

lO 

ir 

o 

■  >o 

l^ 

c 

«5 

■  00 

ft  oQ  o  n 

CD 

Ci 

O 

;  ^ 

€©= 

P^=2"' 

■a'O  01 

K»i  K^FQ 

^       *  'S    CQ 

o 

o 

(M 

(M 

0)   O^       ^ 

-^ 

lO 

CO 

CO 

ce  p 

180  s 

e  for 

wal 

■<* 

lO 

^ 

t^      .       .FH 

Ch^- 

w  -S    <a 

m-S 

■^.s 

-    «       -    <:£ 

-      05 

-     CD 

^    X           ^    V 

'           iJ    ^ 

"S,   ■      "a 

g.S 

S.S       S  c 

a  d 

^  -^      w  '^ 

'^^  -<^ 

K  .;=; 

CE  -*        Ct  cr 

CO  ^ 

iZ3  CO 

, 

a 

a; 

W 

< 

,i<l 

K 

cS 

0 

0 
<! 

6 
O 

p-( 
-si 

0 

c^ 

la 

S« 

x~ 

en 

c  5 

F4 

1 

n 
g 

PmW 

02 

« 

c 

3 

^ 

1 

54 


Boston  Tkansit  Commission. 


APPBIS^DIX  IS^. 


Canvass  of  Bids  for  Furnishing  and  Setting  in  Place  Two 
Granite  Posts  with  Bases,  on  Concrete  Foundation,  and 
Six  Feet,  More  or  Less,  of  Granite  Curb  at  East  Boston 
Tunnel  Incline,  and  One  Granite  Post  at  the  Subway 
Incline,  Haverhill  Street,  near  Travers  Street.  Bids  re- 
ceived Aug.  8,  1901. 


Amount  of  Bid. 

Time  of 

Bidders  and  Addresses. 

Beginning. 

Completing. 

S.  and  R.  J.  Lombard, 

$452  00 

400  00 
397  00 

Not  stated. 

At  once. 
Aug.  10,  1901. 

Not  stated. 

Cambridge  Co-operative 
Granite     Co.,     Cam- 

Sept.  15,  1901. 

Walter  S.  Lyons,  Rox- 

Sept.  1,  1901. 

Appendix. 


DO 


APPENDIX   O. 


Canvass  op  Bids  for  Furnishing  and  Erecting  Iron  Fence:  300 
Feet  on  Coping  of  East  Boston  Tunnel  Incline,  Mav- 
erick Square  ;  285  Feet  on  Coping  of  Easterly  Side  of 
Northerly  Incline  op  Subway,  near  Travers  Street.  Bids 
RECEIVED  Aug.   14,   1901. 


Bidders  and 

No.  of 
Pounds  as 
Estimated. 

Price 

per 

Pound. 

Amount 
of  Bid. 

Time  of 

Addresses. 

Beginning. 

Completing. 

G,    W.    &   F.    Smith 
Iron    Co.,    Gerard 
street,  Roxbury 

New  England  Struct- 
ural Co.,  Boston. . . 

Van  Dorn  Iron  "Works 
Co.,  Cleveland,  Ohio 

3.0,090  lbs. 
29,300    " 
40,280    " 

f.076 

..08 

.055 

$2,667  00 
2,344  00 
2,215  40 

Kot  stated. 

On  approval 
of  contract. 

Not  stated. 

85    days 
from  award. 

5{i 


Boston  Transit  Commission. 


APPEl^DIX   P. 


Canvass  of  Bids  for  Laying  Pipe  Sewer  and  Building  Three 
Manholes  in  State  Street,  near  Atlantic  Avenue.  Bids 
received  Aug.  15,  1901. 


Bidders  and  Addresses. 

.  1) 
°  % 

00  32 
C4 

■a  g 

ca 
o 

Time  of 

Beginning. 

Completing. 

Dorchester     Construe-" 
tion  Company,   Dor- 
chester,   119    Boston  j 
street  J 

P.  McGovern,  Eoxbury,  ~|^ 
57  Maywood  street  .  j 

G.   H.    Foss,    Boston,  ■) 
8  Exchange  place. . .  j 

$2.85 
356.25 

1.50 

187.50 

1.15 
143.75 

.$19.90 
119.40 

18.00 
108.00 

16.00 
96.00 

$ 
475.65 

295.50 
239.75 

Not  stated. 
Aug.  18,  190] 

Not  stated. 
Aug.  25,  1901 

Note.  —  Pipe  furnished  by  the  Commission. 
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